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hydrolyzing enzymes, 
308 


ions and, 243-44 
ion uptake and, 252, 261, 
262 
maturation, structure and, 
130 
photoreceptors in, 272 
plasticity of, 90 
plasticity, gibberellic 
acid and, 311 
Cell wall membrane 
composition of, 404 
Centaurea, 312 
Cephalosporium diospyros, 
191 





Ceramium rubrum, 419, 
421 
Ceratium 
phototopotaxis in, 281 
Cereus coryne, 30 


estrum 
florigen in, 103 
Cetraria islandica, 399 
‘Chalazal haustorium, 
125-26 
Chamaenerium latifolium, 











Chara 
geotropism in, 285-86 


SUBJECT INDEX 


Charge transfer 
auxin activity and, 54 
Chelating agents, 344 
Chelators 
copper, 358 
nitrification and, 227 
Chemical reaction 
bimolecular, rate of, 
40 
Chemotropism, 268-75 


crenopon 
oral suppression, 109 


flowering and, 100 
Chen um album 
or 


i rubrum, 


’ 
red and far-red light 
effects, 110-11 
Chloramphenicol 
ion transfer and, 256 
Chlorella 
2, a-D entry, 5 
ferredoxins in, 170 
starch synthesis and, 
393 


Chlorella ellipsoidea, 
Chlorella pyrenoido 
160 #5 


, 
amino acid metabolism 
in, 144 
nitrogen storage in, 143 
Chloride ions 
uptake, 245-46, 247-48, 
251, 252, 253, 254, 
258, 261-62 
Chlorination 
phenoxyacetic acids, 
10-11 
2-Chlorallyl-diethyl-dithio- 
carbamate, 234 
Chlorobium thiosulfatophil- 





um, 162 
4-Chlorocinnamic acid, 
69 
2-Chloro-N, N-diallyl 
acetamide, 234 
(2-Chloroethyl)trimethyl- 
ammonium chloride, 
73, 312 
see also CCC 
Chlorogenic acid, 22, 24 
p-Chloromercuribenzoate, 
429-30 
Chloronemata, 272, 275 
o-Chlorophenol, 13 
Chlorophenoxyacetic acid, 
5 


4-Chlorophenoxyalkylcar- 
boxylic acid, 233 

e-(p-Chlorophenyl)-1, 1- 
dimethylurea, 155 

see also CMU 

Q- Chloropheny1-f-gentio- 
bioside, 13 

Chlorophyll, 156, 383 


diurnal fluctuations, 107 

extract, 420 

fluorescence of, 391 

gibberellic acid and, 
302-3 

mitochondrial lipids and, 
344 


photoreduction and, 158 
phototopotaxis and, 283 
phytochrome measurement 
and, 391 
Chlorophyllin a, 161 
Chloroplasts 
arbutin oxidation by, 
19 


ATP production and, 
162-63 

biochemical evolution, 
371 

damage and light intensity, 
212 


division of, 127 

dwarf pea, 303 

eyespot and, 282 

ferredoxin, 354 

floral induction and, 112 

fragment precipitation, 
344 


light-induced movement, 
275-80 

light-induced orientation, 
285 


Mougeotia, 277 

nitrite reduction, 161 

nonheme iron in, 155 

number in regeneration, 
127 


phospholipids, 348 
photophosphorylation size 
and, 161 
photoreduction and, 157-58 
polysaccharide synthesis 
in, 398 
2-Chloro-6-(trichlorometh- 
yl)pyridine, 227 
Clostridium 
nitrogen fixation and, 
230 





Choanephora cucurbitarum, 
186-87 


Cholesterol synthesis 
inhibition of, 113-14 
Cholla gum, 398 
Chorismic acid, 18, 25 
Chromatin, 134 
histones and, 99 
Chromatium 
ferredoxin in, 170 
Chromatography 
allophycocyanin, 420 
biliprotein, 415, 417, 
418, 419 
phycocyanin, 421 
thin layer, 295-98 
two-dimensional, 297 
Chromatophores 
ATP production in, 162 








Chromocenters, 123 
Chromomeres 
homologous, 126 
Chromopeptide, 425-26 
Chromophore, 426 
phytochrome, 388-89 
Chromosome reproduction, 
124 

blockage of, 125 
Chromosomes 

diptera, 125 

ecdysone effects on, 295 
giant, 125-26 

movement in cell division, 


125 
polyploid, 123-27 
repressors and, 100 
Chromosome units 
activation of, 134 
Chroomonas, 418, 432 
hrysanthemum 
red and far-red light 
effects, 110 
stem growth, 89 
a-Chymotrypsin, 54 
Cinnamaldehyde, 233 
Cinnamic acid, 15, 17, 
19-24, 233 
isomerism and growth 
effects, 68-69 
uncoupling effect of, 56 
Cinnamic acid pathway, 
21 
3-o-Cinnamoyl quinic acid, 
22 


Cinnamyl alcohol, 233 

CIPOA, 63 

4-CIPOiB, 57 

CIPOP, 63 

Circadian rhythms, 106, 
114 


light and, 190-91 
photoperiodic induction 
and, 107-9 
Circaea intermedia, 311 
itric ac 
soil, 219 
Citric acid cycle, 346-47 
Citrulline, 146 
Citrullus vulgaris, 146 
Citrus, spp. 
Cladonia 
respiration in, 210 
Climate factors 
photosynthetic rate and, 
209 


Climatic gradients 
ecological races and, 
203 


Clivia 
»4-D entry, 8 
Clostridial ferredoxins, 
166 
Clostridium acidi-urici, 
167 





Clostridium butyricum, 
167 
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Clostridium cylindrosporum, 
167 





Clostridium pasteurianum, 





157, 159, 167 
soil amminification and, 
224 


Clostridium tetanomorphum, 





167 
Clover 
cuticle replicas, 2 
gibberellic acid response 
in, 311 
polysaccharides in, 401 
2,4-Clp POP 
uncoupling effect, 56 
CMU, 155, 226-27 
oxygen evolution and, 
165-66 
resistance factor, 161 
-sensitive ATP produc- 
tion, 164-65 
CO2 
compensation point, 210 
concentration variation 
and growth rate, 51 
density 
photosynthetic rate and, 
211 


fixation 
diurnal fluctuations, 107 
light and, 175 
growth factor set and, 38 
uptake 
ecological races and, 
209 


water uptake and, 331-32 
Cobalt 

nitrogen fixation and, 231 
Cobaltous ions 

floral inhibition and, 113 
Cocaine 

synthesis, 25 
Coenzyme A, 22 
Coenzyme Q (CoQ), 343, 

350 


mitochondrial, 355 
reduction of, 354 
reverse electron transport 
and, 367, 370 
Cohesion 
sap, 331 
Colchicine, 122 
Cold treatment 
gibberellic acid synthesis 
and, 303 
Coleoptile 
elongation and, 80 
gibberellic acid and, 309 
growth, gibberellic acid 
and, 305 
phototropic curvature, 
269 


phytochrome in, 384, 389 
Coleoptile curvature test, 
60 


Coleoptile cylinder test, 
62 


459 


Coleoptile growth 

IAA and, 56 

light effect on, 88 
Coleoptile test, 55, 311 
Coleus 

stem elongation in, 79 
Collards 

transpiration, 206 
Collodion membrane, 6 


Collybia velutpes, 187, 197 
olos 


om, 
Competitive inhibition 
in enzymes, 
Competitive inhibitors 
in oxidase systems, 24 
Concanavalin-A, 406 
Conducting elements 
cell wall structure, matura- 
tion and, 130 
a-Conidendrin, 233 
Conidia, 270 
light and formation of, 
186 
photosensitivity of, 269 
Conidiobolus 
~Yed light response in, 196 
Conidiophore 
phototropism and, 177 
Coniferin, 23 
Coniferyl alcohol, 22 
Coniferyl aldehyde, 22-23 
Convallaria majalis, 146 
Copper 
heme and, 358 
nitrogen fixation and, 231 
Cope Jagopee 185, 187 
etiolation, light reduction 
of, 195 
Coprinus sterquilinus, 185 
Coremia 
phototropic response, 
184-85 
Coremia formation 
light and, 187 
Corms, 13-14 
transverse growth, 88 
Corn 
gibberellic acid movement 
in, 304-5 
starch synthesis in, 394-95 
Corn endosperm 
starch in, 394 
Corona hygrometer, 339 
Correlative growth 
stem elongation and, 
91 








Cortaderia selloana, 27 
Cortex 
Allium root, ploidy of, 
~~ Tas" 





Triticum, 121 
Cortical cells 

division in, 121 
Cortical cytoplasm, 274 
Cortical tissue, 75 
Coryneine, 30, 32 
Cotton 








460 


transpiration and, 206 
water flow in, 333 
Cotyledonary nodes 
gibberellic acid movement 
and, 304 
Coupling factors 
oxidative phosphorylation, 
263-66 
Coumaric acid, 20, 24 
p-Coumaric acid, 25 
in soil, 219 
Coumarins, 13, 17, 19 
biosynthesis of, 23 
destruction in soil, 233-34 
Coumarinyl glucoside, 23 
3-0-p-Coumaroyl quinic 
acid, 22 
Covalent bonds, 53, 404 
biliproteins and, 429 
Cranberries 
vaccinin in, 25 
Cristae, 348-50 
mitochondrial, 130 
Crop yields, 
formula for, 48 
Crown gall 
gibberellic acid effect, 
313 


Crumb 
soil, 217 
Cryptomonads 
phycocyanins in, 422 
Cryptomonad phycoerythrins, 
417-18 
Cryptomonas ovata, 417-18 
Cryptophyta 
biliproteins in, 416, 417 
Cucumber hypocoty] test, 
299 





Cucumber test, 294 
Cucurbitaceae, 294 
Cupric ion 

absorption of, 6 

floral inhibition and, 112 

polysaccharide purifica- 

tion by, 406 

Curvature 

geotropic, 287 


Cuscuta europaea, 147 
Cuticle 


leaf cell, 2-3 
permeability of, 8 
Cyamopsis tetragonolubus, 


Cyanate 
nitrification inhibition, 





Cyanide, 367 
cytochrome oxidation, 
357 
electron transfer and, 


floral inhibition, 113 
insensitive respiration, 
359 


ion accumulation and, 
372 


SUBJECT INDEX 


phytochrome destruction, 
390-91 


Cyanidium caldarium, 419, 
421 


Cyanophyta 
biliproteins in, 415-16 
phycocyanin, 419-20 
Cyclohexane carboxylic 
acids, 22 
Cyclosis 
light-induced, 275 
nara scolymus, 384 
nodon on, 209 
steine, 
ATPase and, 163 
nitrification inhibition, 
226 
nonheme iron protein, 
169 


phycocyanin, 423 
soil sulfate and, 235 
Cystine 
phycoerythrin, 423 
Cytase, 308 
Cytidine 
growth and, 208 
Cytidine dephosphate glycerol 
see also CDP-glycerol 
Cytochrome, 355-59 
nitrification, 228 
spectrum, 355-59 
Cytochrome a, 358-59 
Cytochrome a3, 258-59 
Cytochrome b, 356-57 
Cytochrome ¢, 347, 357-59, 
360, 365-66 
bonds, 429 
photoreceptors and, 198 
reduction of, 159 
Cytochrome-552, 159 
Cytochrome oxidase, 135, 
358-59 
absorption spectrum, 358 
photosensitivity and, 199 
Cytochromes 
chlorophyll and, 344 
electron transport, 350, 
355 
mitochondrial, 349, 350 
nomenclature system, 
416 


oxidation and reduction of, 
344 


reversed electron trans- 
port and, 367-68 
structural protein and, 
347-48 
Cytodifferentiation, 133-34 
Cytokinesis, 90 
Cytomins 
stem elongation and, 85 
Cytoplasm, 242 
biological clock and, 108 
bound ions and, 243-44 
cellulose synthesis and, 397 
chloroplast movement in, 
275-80 


enzymes, 344 

free space and, 244-62 

genetic expression and, 
133 

geotropism and, 287 

growth regulators and, 3 

light absorption, 276 

photoreceptors in, 284 

photosensitivity of, 270 

protein synthesis in, 
124 


reductive synthesis in, 


unequal division of, 135 
viscosity, 6 
Cytoplasmic growth, 124 
Cytoplasmic polarization, 
135-37 
Cytoplasmic protein 
mitochondria and, 130 
Czapek agar, 176 


D 


2,4-D, 64, 65 
antiauxins and, 56 
breakdown in soil, 233 
foliar penetration of, 5, 

6, 7, 8, 9, 10, 11 
see also 2, 4-ClgPOA 

2,4-D analogues 
oxidation of, 233 

Dahlia tubers, 398 

Daldinia concentrica 
rhythm in, 191 

Damson gum, 398 

Dark period 
photoperiodic induction 

and, 107 

Dark reaction, 209 

Datura 
ferredoxins in, 170 

Daylength 
auxin levels and, 312 

DCMU, 226 

DEAE-cellulose 
phytochrome isolation and, 

384 





DEAE-cellulose chromatog- 
raphy, 421 
Deaminase, 20 
Decarboxylation 
growth regulator degrada- 
tion, 5 
Dehydratase, 151 
Dehydrogenase, 18, 347 
NAD-linked, 350 
respiratory chain-linked, 
354-55 
Dehydroorotic dehydrogen- 
ase, 16 
Dehydroquinase, 149 
Dehydroquinic acid, 18, 
148-49 
5-Dehydroshikimic acid, 


18, 25 
148-49 








Dehydroshikimic acid reduct- 
ase, 149 

Demethoxylation, 22 

o-Demethylation, 22 

Denaturation 

biliproteins, 431 

Denitrification, 223 

soil, 228-30 

3-Deoxy-D-arabino-heptulo- 
sonate-7-phosphate, 
18 

Deschampsia caespitosa, 
211 





Desiccation test, 205 
Desulfovibrio desulfuricans, 
170 
sulfate reduction and, 





Detergents 
cytochrome and, 357, 
358 
Detoxification, 17 
ammonia, 147 
Deuterium oxide, 424 
Dextran, 232 
Dextran-polyethylene glycol 
system, 419 
Dextrans 
purification of, 406 
Diamorpha cymosa, 206 
Dianthus plumarius 
cell length in, 74 
Diaphorase, 161 
Diatoms 
phototopotaxis in, 282-83 
2,6-Dichlorbenzonitrile, 
234 


2, 4-Dichlorbenzyl tributyl 
phosphonium chloride, 
73 
see also Phosfon 
3, 4-Dichloro-cinnamic acid, 


bo 
3, 5- Dichloromethylenedioxy- 
cinnamic acid, 69 
2,6-Dichlorophenol indo- 
phenol, 226 
2, 4-Dichlorophenoxyacetic 
acid, 227 
see also, 2, 4-D; 2, 4-Clo- 
POA 
2, 4-Dichlorophenoxyalkyl- 
carboxylic acid, 233 
Dichlorpropionate 
destruction in soil, 234 
Dichroic photoreceptors, 
270-71, 273, 278 
Dicoumarol, 361 
auxin inhibition and, 56 
ion accumulation and, 
372 
Dicranophore fulva, 187 
Dicyanodiamide, 227 
Dielectric constant 
biliproteins, 430 
Rieti speiacetytecitetese, 





SUBJECT INDEX 


Difference spectra 
low-temperature, of mito- 
chondria, 356 
Differentiation 
cell, 119-40 
embryonization and, 127 
ion absorption and, 242 
microsomal fraction and, 
130 
Diffusion 
ion and water, 241-62 
membranes and, 7 
Diffusion coefficients 
phycocyanin, 420 
Diffusion, gaseous 
in soil, 219 
Diffusion rate 
growth rate and, 49 
Digitonin, 346 
Diglucosides, 16 
Dihydro-1-naphthoic acid, 
59 
Dihydroorotic dehydrogen- 
ase, 166 
Dihydroxy acids, 151 
3, 4-Dihydroxycinnamic 
acid, 19 
Dihydroxyfumarate, 27 
3, 4-Dihydroxyphenylalkyl- 
amines, 28 
B-(3, 4-Dihydroxypheny])- 
ethylamine, 13 
see also DOPamine 
3, 4-Dihydroxyphenyl-p- 
D-glucoside, 19 
Diiodohydroxybenzoic acid 
butyl ester of, 163 
3, 5- Dimethoxy-4-hydroxy- 
cinnamic acid, 19 
3, 5- Dimethoxy-4-hydroxy- 
cinnamyl alcohol, 
23 
a-(N, N-Dimethyldithiocarb- 
amyl)-acetic acid, 
67 
Dimethyl sulfoxide 
polysaccharide purification, 
405 


N, N-Dimethylthiocarbamyl- 
lactic acid, 60 

Dinitro compounds, 59 

3, 5-Dinitro-o-cresol, 7 

2, 4-Dinitrophenylhydrazones, 
142 


Dipeptidase 

meristem activity, 131 
Diphenylamine 

carotenoid inhibitor, 197 

respiration and, 359 
Diploid cells 

DNA synthesis, 128 
Diploid nucleus, 122 
Diptera 

chromosomes of, 125 
Disaccharide 

polysaccharide synthesis 

and, 402 


Disjunct races, 204 
Dithane, 227 
Dithiocarbamic acid deriva- 
tives, 60 
Dithionite 
cytochrome reduction, 


Diurnal rhythms, 107-9 
DNA 
cell development and, 
131-32 
dividing cells, 122 
floral differentiation and, 
97-99, 100 
flowering and, 99 
gene suppressors and, 
99 
genetic information and, 
133 
histones and, 99 
polyploidy and, 123-27 
protein complex, 134 
root content during matura- 
tion, 130 
root nuclear content, 123 
DNA-polymerase, 125 
DNA synthesis, 120-21, 122, 
123, 124, 125 
auxin and, 136-37 
endopolyploidy and, 128 
inhibition of cell division 
and, 124 
regeneration and, 127 
DNP 
ion accumulation and, 372- 
73 


ion transfer inhibition, 


6 
mitochondrial, 353, 361-67 
water uptake and, 260 
Dodder, 147 
Donnan free space, 245, 
246, 247 
DOPA, 14, 20, 28-29 
ammonia lyase activity, 
29 


tyrosine and, 27 

L-DOPA carboxy-lyase, 
29 

DOPamine, 13, 29-30 
Dormancy 

breaking of, 207 

cold treatment and, 303 

control of, 92 
DPNH 

biological clock and, 107 
Drainage 

soil water and, 337 
Drought resistance, 205-6 
Dryopteris 

Tight response, 272 
Dryopteris filix mas, 146 
Dwarf beans 

apical dominance in, 311 
Dwarfism, 73 

auxin and, 81-82 
Dwarf kidney beans 











peroxidase in, 314 
Dwarf mutant test 
gibberellin and, 292 
Dwarf pea, 86 
gibberellic acid and, 
302-3 
Dwarf peach seedlings, 
309 


E 

pepyoone, 295 

chinocystis macrocarpa, 

» 300 

Ecological races 

nature of, 203-4 
Ecological races and species 

physiology of, 203-13 


Ecospecies, 203 
Ecosystem physiology, 
203 





Ecotypes, 203 
Ectodesmata, 3, 8, 11 
Ectoplasm 
photoreceptor in, 272, 273 
EDTA, 155, 346 
flowering and, 112 
phosphorylation coupling 
factor and, 164 
Effectors, 133-34 
Egg plum gum, 398 
2 
ectromagnetic energy 
photosynthesis and, 155 
Electron acceptor, 163 
Electron carriers, 350 
electronegative, 354 
nonheme iron protein, 
170 
sequence in respiration, 
351 


Electron donor 
photoreceptors and, 198 
Electron microscopy 
leaf cuticle studies, 2 
membrane structure, 
348-50 
mitochondrial structure, 
346-48 
Electron paramagnetic 
resonance 
nonheme iron proteins, 


Electron spin resonance, 
343 


see also ESR 
Electron transfer, 158 
inhibitors, 361-63 
ion uptake and, 373 
mitochondrial fragments, 
346 


plant mitochondria, 376 

steady-state, 355 
Electron transfer chain 

animal mitochondria, 352 
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Electron transfer path 
photosensitivity and, 
199 
Electron transport 
reversed, 367-69, 
369-71 
Electron transport chain 
reconstitution of, 
359-61 
Electron transport parti- 
cles, 354 
see also Elementary 
particles 
Electron transport system 
respiratory, 343-82 
Electrophoresis 
disc, 384 
gibberellins, 297 
phycoerythrin, 419-23 
polysaccharide purifica- 
tion, 406-7 
Electrostatic bonds, 53 
Elementary particle, 349- 
50 


Elevation 
water potential and, 325 
Elodea 
chloroplast movement in, 
275 
Elongation 
internode, 74 
primary tissue, 88-89 
RNA content and, 131 
Emasol, 358 
Embryo 
gibberellic acid synthesis 
in, 304 
growth rate, gibberellic 
acid and, 305 
Embryo sac 
giant nuclei in, 125 
Endochromocenters, 126 
Endochromosomes, 125, 
126 
Endodermis, 242, 252, 
262-63 
Allium root, ploidy of, 
~~ Tas 


uptake and, 261 
water flow and, 330 
Endogenous auxin, 10 
Endogenous growth factors, 
47 


Endogenous rhythms, 
189-91 
Endo-f-glucanase, 308 
Endomitosis, 125 
Endomitotic growth, 
126 
Endoplasmic reticulum 
maturation and, 130 
polarization in mitosis, 
135 
Endopolyploidy, 123-27 
cellular differentiation 


and, 127 
stem elongation and, 90 


tissue culture, 128 
Endoreduplication, 123-25 
Endosperm 

barley, 306-10 

giant nuclei in, 125 

gibberellic acid and, 

305 
mobilization, 306 
mobilization hormone, 
308 


polyploidy in, 126 
Energy conversion 
photosynthesis, 155-74 
Energy relation 
water, soil and plant, 
324-26 
3-Enolpyruvylshikimate-5- 
phosphate, 18 
Environment 
cell specialization and, 


ecological races and, 204 
growth factor sets and, 
39 
growth, movement and, 
267-90 
racial responses to, 
04-13 
shoot elongation and, 75 
water availability, 335-38 
Enzymatic degradation 
polysaccharide, 409 
Enzymatic synthesis 
cellulose, 396-97 
polysaccharides, 393-414 
Enzyme 
ADP-ATP exchange, 
365-66 
differential synthesis, 
33 


extracellular, 396 
Enzyme 
gibberellic acid stimu- 

lated synthesis, 299, 
309 
particle-bound, 403 
purification of, 160 
substrate bonds, 53 
Enzyme activity 
meristematic regions, 


131 
unequal cell division, 
135 


Enzyme inhibitors, 113 
Enzyme purification, 143 
Enzyme reaction 
light-sensitive, 108 
Enzymes 
auxin-destroying, 10 
auxin effect on, 54 
cellulose synthesis, 397 
electron transport chain, 
purified, 360-61 
floral expression and, 
100 
gibberellic acid and, 
312 








growth factors and, 
43-44 
hydroxylamine transforma- 
tion, 141 
lysosome, 344-45 
photophosphorylation, 162 
photosynthetic, 155-74 
phycoerythrin and, 417 
polysaccharide synthesis, 
397-98, 402 
reductive deamination, 


respiratory, 343-82 
soil, 235-36 
Enzyme systems 


photoperiodic response and, 


207 

Epidermal cells 

leaf, 2 

maturation, 129-30 
Epidermis 

cell elongation in, 74 

ion penetration, 242 

root, 121 

root, ploidy of, 123 

unequal division in, 135 
Epilobium 

respiration in, 210 
Epinine, 29-31 
Episodic growth 

control of, 92 
Equisetum, 268, 271 

photosensitivity, 269 

photoreceptive molecules 

? 

respiration in, 210 
Ericaceae, 19 
Erythritol, 408 
Erythromycin, 234 


Erythroxylon novogranatense, 
25 





Escherichia, 403-4 
ESR, 343, 358 
iron/succinic dehydrogen- 
ase, 354 
spinach chloroplast, 165 
Essential amino acids 
biosynthesis of, 148-49 
Ethanol, 429 
soil respiration and, 220 
Ethanolium 
absorption of, 5 
Ethionine 
floral inhibition, 101, 
113 
8-Ethoxy-caffeine, 123 
Ethyl carbanilate, 226 
N-Ethyl DOPamine, 30 
Ethylene 
floral induction, 113 
Ethylenediaminetetraacetic 
acid, 155 
see also EDTA 


Ethyl N-N-di-n-propylthio- 
carbamate, 4 
Ethyl urethane, 220-21, 226 
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Ethylxanthate, 235 
Etiolation 
gibberellic acid and, 
303 


Eucalyptus, 14 
aay ath and, 207 
diurnal temperature 
difference and, 208 


Evcayptus cladocalyx, 


Euchromatic regions, 126 
Euchromatin, 101 
Eugenol, 233 


a 
-ADP exchange, 162 


cytochrome, 159 
phototopotaxis and, 280, 
281, 285 
Euglena gracttis 
erredoxins in, 170 
polysaccharide in, 397 
Eumeristem, 73-74 
bamboo, 76 
bolting and, 82 
flower stalk and, 78 


Euphorbia lathyrus 

DOPA in, 28 
Evapotranspiration, 336-38 
Exchange activity 

ATP photoproduction, 162 
Exoglucanase, 408 
Extinction coefficients 

phytochrome, 385 
Extracellular enzyme sys- 


diurnal rhythm, 254-55 
Eye spot 
carotenoids, 281 


F 


FAD, 155, 159, 160-61, 
354-55 
Far-red light, 383, 385, 
386, 387, 388, 389 
floral supression, 109 
fungal sensitivity, 196 
Fats 
molecular orientation, 


7 
Fatty acids 
electron transfer and, 
361 
formation in soil, 223 
mitochondria, 344, 347 
nitrogen fixation and, 
230 
5- FDU 
floral inhibition, 98, 
113 
see also 5- Flurodeoxyuri- 
din 


e 
Fenugreek, 401 
Ferns 
light responses, 272 
rerredome : 


463 


clostridial, 166, 168-69 
distribution of, 170 
see also Fd; Nonheme iron 
protein 
Ferredoxins 
amino acid composition, 
167 
Ferrichrome, 176 
Ferricyanide, 161, 354 
Ferrous ion 
absorption of, 6 
Fertilizer 
urea, 224 
Ferulic acid, 19, 22, 24, 
25 


Ferulic (3-methoxy-4-hy- 
droxycinnamie) acid, 
15 
Festuca ovina, 211 
e ’ 
Ficin, 304 
Field water content, 326, 
328, 337-38 
Filamentous fungi 
growth of, 175 
Finch constant, 419 
Fine structure 
membrane, 348-50 
Flagellates 
phototopotactic photo- 
receptors, 284 
phototopotaxis in, 280-82, 
285 


Flagellum 
photoreceptors and, 280 
Flavin adenine dinucleotide, 
155 
see also FAD 
Flavin coenzymes 
photoreception action and, 
198 


flavin dehydrogenase, 370 
Flavin inhibitors 
growth, 183 
Flavin mononucleotide, 155 
photoreceptors and, 198 
see also FMN 
Flavin pigment 
photoreceptor, 284-85 
Flavins, 360 
mode of photoreceptor 
action, 198 
photophosphorylation and, 
166 


photoreceptor, 195, 276 
sporulation inhibition by, 
199 
Flavobacterium fulvum, 





Flavonoids, 16 
auxin inhibition and, 56 
gibberellic acid and, 302 
Flavoprotein, 159-60, 168, 
354-55 
elementary particle, 349 
growth inhibitors, 176 
nitrite reduction and, 161 
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photoreception and, 195-96, 
198 


purification of, 160 
respiratory, 350 
Flavoprotein dehydrogenase 
light activation of, 199 
Flax root growth, 60 
auxin and, 56 
Flax root test, 63-64 
Floral buds, 305 
gibberellic acid and, 305 
Floral differentiation, 
97-118 
endogenous initiators, 
101-3 
enzyme systems of, 100 
genetic control of, 99-101 
Floral expression 
proteins and, 100-1 
Floral induction 
Fert 105 
photoperiod and, 105 
phytochrome conversion 
and, 110-12 
Floral inhibition 
chemical, 113 
nutrition and, 112 
phytochrome and, 110 
thermoperiodism and, 
112 
Floral inhibitors 
endogenous, 103-6 
translocation and, 104 
Floral initiation 
chemical control of, 
113-14 
gibberellic acid induced, 
310 


gibberellin, 103 
Floral meristem, 304 
Floral regulators 
endogenous, generation of, 
106-13 
synthesis, biological clock 
and, 108 


’ 
Floral stimulus 
transport rate, 103 
Florideae 
phycocyanin in, 421 
Florigen, 14, 101-2 
Cestrum, 103 


floral induction and, 
105 

floral inhibition and, 
104 

gibberellic acid complex, 
112 


synthesis of, 113 
Florigenic acid, 102 
Florigenic antiauxin, 102 
Florigenic pathway 

phytochrome and, 110 
Florigenic process 

circadian rhythms and, 

109 


Florigenic reaction 
photosynthates and, 107 


SUBJECT INDEX 


Florigan synthesis 
endogenous rhythm and, 
108 


Flower buds 
scape development and, 
80 


Flowering 
aleurone and, 308 
cultured apices, 112 
gibberellic acid and, 303 
induction of, 98 
inhibition of, 114 
nutrients and, 91-92 
physiology of, 97-118 
phytochrome and, 111 
thermoperiodic induction, 
111-12 
Flowering response 
ecological races and, 
206 


temperature and, 207 
Flower initiation, 76 
inhibitors of, 82 
Flower stalks 
development, 76 
intercalary meristem of, 
78 
Fluorescence 
biliprotein, 415, 417, 
429-30 
chlorophyll, 391 
gibberellic acid chroma- 
tography, 297 
phycocyanins, 419, 420 
phycoerythrin, 427, 431 
Fluorescence spectrophotom- 
etry, 297 
Fluorescent dye 
tracer, 7 
Fluoride 
floral inhibition, 113 
Fluorinated alkyl] silicone 
polymer, 297 
Fluoroacetate 
floral inhibition, 113 
5- Fluordeoxyuridine 
see also 5- FDU 
a- Fluoro-2, 4-dichloro- 
phenoxyacetic acid, 
65 


p- Fluorophenylalanine, 
113 
5- Fluorouracil 
see also 5- FU 
Flux 
growth factor, 38 
FMN, 155, 159, 161 
CMU inhibition and, 
165-66 
Folic acid, 234 
Forest trees 
photoperiodicity of, 207 
o- Formylphenyl p-D- 
~  glucopyranoside, 27 
Free amino acids, 222 
Free space, 242, 244, 245 
24h, 249,254" 


ions in, 243 
Fresnel law, 273 
Fresnel reflection, 181 
Fritaillaria, 80 
Frost injury, 207 
Fructans 
synthesis of, 398 
B-D- Fructofuranoside 
fructohydrolase, 16 
Fructose 
soil, 231 
Fructose glucosyl trans- 
ferase, 394 
Fucose, 402 
B-D-Fucoside, 16 
Fucus, 271 
germination, 268 
photoreceptive molecules 
in, 284 
zygote polarity, 283 
Fucus egg 
polarization, 135 
5-FU 
floral inhibition, 113 
flowering inhibition, 100 
RNA synthesis and, 98 
see also 5- Fluorouracil 
Fumarate, 367 
Funaria, 272 
spore germination in, 
284 


Fungi 
nitrogen fixation and, 231 
photobiology of, 175-202 
phototropism in, 272 
Fungi Imperfecti 
ultraviolet radiation and, 
186 
visible light effects in, 
187 


Fungitoxins, 233 
Fungus 
nitrogen and nutritive 
transfer by, 147 
photoresponses, 195 
Fungus photosensitivity 
theories of, 192-93 
Furanose, 407-8 
Furanosylpyranosides, 
408 


Furoic acid, 219 
Fusarium 
endogenous rhythm in, 
189 


glutamate dehydrogenase 
in, 143 

macrospore production, 
188 


Fusarium aqueductum, 191 
‘Fusarium moniliforme, 300 
Fusarium oxysporum, 188 











G 


GA, see Gibberellic acid 
alactan, 3 
Gaiactings, Me 








Galactomannans, 401 
1-0-a-D-Galactopyranosyl 
~ myoinositol, 398 
Galactose, 402 
polysaccharide synthesis 
and, 39) 
soil, 231-32 
D-Galactose, 15 
Galactose sulfate, 398 
p-D-Galactoside galacto- 
hydrolase, 16 
Galacturonic acid, 402 
Gallic acid, 24, 25, 273 
absorption screening by, 
194 
phototropism and, 178 
Gallocatechin, 14 
Gametangia 


Allomyce®, light and, 


Gamete 
polarization of, 268 
Gamma irradiation 
effects of, 310 
Gas chromatography, 
297 


Gas pressure 
water energy and, 325 
Gaultheria procumbens, 
25 





gentisic acid synthesis, 
26 


GDP-fructose, 398 
GDP-glucose 
cellulose synthesis and, 
396-97 
GDP-mannose, 398, 404 
Gene 
repression, gibberellic 
acid and, 309 
Gene action 
temporal sequence, 100 
Gene activation, 134 
flowering and, 99 
Gene repressors 
floral differentiation and, 
97 
florigen and, 114 
flowering and, 99 
histones, 99 
Genes 
red-far-red control and, 
207 


Genes, regulator, 133 
Genes, structural, 133 
Genetic coherence, 204 
Genetic information 
cell differentiation and, 
133-34 
Genetic variability, 203-4 
Genome 
environment interaction, 
134 


Genotype 
cell differentiation and, 


133 
Gentiobiose, 17, 410 


SUBJECT INDEX 


Gentisic acid, 24, 26, 27 
Geoperception, 285-87 
Geotropism 

auxin and, 310-11 

light and, 181 

lower plant, 285-87 

negative, 286 
Geranium pyrenaicum, 

25 





Gerbera jamesonii, 81 
Germination 
endosperm and, 306 
gibberellic acid effects 
on, 308 
inhibition, 15 
light response, 272 
sporangia, light and, 
186 
spore, 184 
spores and zygotes, 
268-72 
water uptake and, 334 
Germ tube, 269, 272 
phototropism and, 177 
Geum turbinatum, 211 
Gibbane structure, 292, 
293 


Gibberella fujikuroi, 84, 


Gibberellenic acid, 302 
Gibberellic acid (GA), 
294, 295 
active form, 84 
auxin levels and, 84 
breakdown in soil, 233 
coleoptile elongation 
and, 8 
dormancy and, 92 
dwarfism and, 81-82 
effect on ultrastructure, 
307-8 
floral inhibition, 113 
flowering delay, 105 
flower initiation and, 
82 
formation site, 304 
free and bound, 303 
growth polarization and, 
89 
isolation and sensitivity 
to, 84 
naturally occurring, 82 
nitrification and, 228 
polar transport, 311 
scape development and, 
81 
stem elongation and, 76, 
80, 90 
stem elongation inhibi- 
tion, reversal of, 86 
transverse growth and, 
88-89 
Gibberellic acid synthesis 
inhibition of, 84 
Gibberellin, 73 
activation ang ,gmission 
maxima, 
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bioassay, 299-300 

floral initiation and, 113 

floral stimulus, 103 

flowering and, 112 

fluorescence- inducing 
sprays, 298 

inhibition of biogenesis, 
300 

inhibitors, 303 

mechanism of action, 
306-15 

methylated derivatives, 


modes of action, 291-92 
movement within plant, 
304-5 
naturally occuring, 292-95 
nomenclature, 292 
physiological effects of, 
291-322 
ring substitution in, 
294 


separation of, 295-99 
site of action, 305-6 
synthesis inhibitors, 312 
ultraviolet color character- 
istics, 298 
Gibberellin biosynthesis, 
300-2 
environmental effects on, 
302-4 
Gibberellin effects 
mechanism of, 314 
Gibberellin hormones, 
292 
Gibberellin-like substances 
subapical meristematic 
activity and, 82 
Gibbs free energy, 325 
Gingko 
auxin levels in, 84 
long shoot development, 


76 
Gingko biloba, 85 


olus, 
Glanzkorper, 285-87 
Globulin, 99 
Glucanase, 408, 409-11 
a-Glucan-branching glyco- 
syl transferase, 394 
Glucans, 393 
fine structure, 400 
B-D-Glucans, 399 
Glucitol, 410 
3-0-8-D-Glucopyranoside, 
28 


6-0-8-D-Glucopyranosyl- 
D-glucopyranose, 15 
Glucose, 19 
gibberellic acid and, 
306 
growth factor set and, 
38 


ion transport and, 254 
soil, 231-32 

soil respiration and, 220 
starch synthesis and, 393 
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transfer enzyme in leaves, 
28 
D-Glucose, 18-19 
D-Glucose-14¢c, 14 
Glucose esters, 15 
Glucose-1-phosphate 
cellulose synthesis, 397 
starch synthesis and, 393, 
395 


Glucose-6-phosphate dehy- 
drogenase 
light and, 175 
Glucose uni’s, 410 
B-Glucosidase, 16 
soil, 236 
B-D-Glucosides, 24 
B-D-Glucosidic linkages, 
399 


2-Glucosyloxy-cis-cinnamic 
acid, 23 ~ 
Glucuronic acid 
conjugation, 14 
D-Glucuronic acid, 15 
Glucuronyl residues, 399 
Glucuronyl units, 402 
Glutamate 
soil respiration and, 220 
Glutamate dehydrogenase, 
142-43 
Glutamic acid, 18, 141, 
167, 424 
soil, 221 
synthesis, 146 
transamination of, 149 
D-Glutamic acid, 143 
Glutamic dehydrogenase, 
146 
Glutamine, 145 
light and synthesis of, 
147 
parasitism with transfer 
of, 147-48 
synthesis, 146 
Glutathione, 163 
a-Glycerophosphate dehyd- 
rogenase, 351 
Glycine, 145, 424 
synthesis of, 144 
Glycine oxidase 
meristem activity, 131 
Glycoaldehyde, 408 
Glycogen 
purification of, 406-7 
structure of, 405 
synthesis, 395-96 
Glycogen synthetase, 393, 
396 


Glycollate oxidase, 20 

Glycollate:02 oxidoreductase, 
20 

Glycoproteins, 402, 403 

Glycoside formation, 14 

Glycosides, 13-18 

accumulation and trans- 

port, 13 

Glycosylation, 14 

Glycosyl transferase, 401 


SUBJECT INDEX 


Glyoxylate 
fungal growth and, 
175 
Glyoxylate cycle 
transamination and, 144 
Glyoxylic acid, 142 
distribution in plants, 
144-45 
Glyoxylic succinic semi- 
aldehyde, 142 
Golgi vesicles, 129-30 
Gramicidin D, 361 
Grana 
nitrite reduction and, 
161 
Grape 
drought resistance, 206 
Grapefruit, 19 
Grasses 
photosynthetic rates, 209 
Gravity 
geotropism and, 285-87 
light and, 181-82 
water energy and, 325, 
327, 335 
Ground meristem, 75 
ne 
algal, 
amino a inhibition of, 
221 
auxin levels and, 312 
endopolyploidy and, 127 
geotropism and, 286 
ion uptake and, 250, 251 
light and, 175-77, 185 
light response, 274 
mathematical formulations 
for, 48-51 


phototropism and, 272 
physical and chemical 
factors affecting, 37-52 
polarization of, 89 
stimuli-oriented, 267-90 
ultraviolet light and, 
188-89 
variables, influence of, 
47-51 
water potential and, 
335-36 
water relations and, 205 
Growth, correlative 
stem elongation and, 91 
Growth duplication cycle, 
120-27 


“ Growth effects 


auxin, evaluation of, 55-57 
Growth factor response 
analysis of variance, 
44-45 
Growth factors, 37-52 
extraction of, 46-47 
growth rate and, 47-48 
a 39-47 


inte 46-47 
timeting? 43-44 


modifying, 41 
receptors, 39-43 
saturation, 44 
substrates, 41 
Growth factor set, 38 
Growth hormone 
coleoptile, 80 
Growth inhibition 
auxin and, 136-37 
Growth inhibitors 
growth factors and, 41-42 
Growth rate 
experimental variables and, 
47-51 
gibberellic acid and, 305 
Growth regulators 
application methods, 4 
diffusion gradient, 11 
external concentration, 
4 


growth factors and, 41 

optically active, 55 

photometric assays for, 
4d 


stereoisomerism of, 
53-72 
Growth response 
temperature and, 208 
Growth retardants, 302 
floral initiation and, 113 
gibberellic acid and, 300 
Growth studies 
variables, 40-47 
Growth substances 
breakdown of, 233 
polyploidy and, 123-27 
GTP 
cellulose synthesis and, 
397 


Guanidine, 362, 430 
Guanidine hydrochloride, 
429 


Guanosine diphosphate glu- 
cose 

see also GDP-glucose 
Guanosine triphosphate 

see also GTP 
Guar gum, 401 
Guard cells 

2,4-D entry, 7-8 
Gum arabic, 398, 403 
Gynophore 

elongation of, 81, 85 
Gynophore, peanut, 78 


H 
Hair cell, differentiation, 
135 


Halide ions 

uptake, 252 
Hammett constants, 54 
Haustorial cells 

giant nuclei in, 125 
Heart 

mitpspondrial membrane, 














Heat damage 

counteraction of, 208 
Heat flux 

transpiration and, 324 
Heath 

mineral nutrition of, 205 
Heat lability 

ATPase, 163 
Heat transfer 

soil and, 217 
Heavy metals 

flowering and, 112 
Hedera 

2,4-D entry, 8 

leaf cuticle, 9 
Helianthus 

Salicylic acid synthesis, 

26 





Helminthosporium oryzae, 
~~ 185 


Hematin 
electron transport and, 
350 
Hematoporphyrin, 161 
Heme pigment, 357 
Heme proteins, 157 
elementary particle, 349 
Hemicellulose, 397 
cell maturation and, 129 
Hemiselmis, 418 
Hemiselmis virescens, 
422 





Hemoproteins, 358, 430 
Heptachlor, 227 
2-n-Heptyl-4-hydroxyquino- 
line- N-oxide 
see HOQNO 
Herbicidal sprays 
selectivity of, 6 
Herbicides, 226 
breakdown in soil, 
233 
stem elongation and, 85 
Herniarin, 23 
Heterochromatic regions, 
126 
Heterochromatin, 100-1 
Heteropolymers, 403 
Heteropolysa¢charide, 


structure, 398-99, 401 
synthesis of, 404 
Heterosis, 208 
gibberellic acid and, 
308 


Hexosamine N 
soil, 232 
Hibiscus 
shoot development in, 
76 


Hill reaction, 155, 226 
Histidine, 167 
phycoerythrin, 423 
Histones, 134 

floral differentiation, 


114 
floral gene repressors, 99 


SUBJECT INDEX 


flowering and, 98 
Hoagland solution, 259 
Homologous chromosomes, 

126 
Homopolysaccharides 

structure, 399 
HOQNO, 343, 356-57 

electron transfer and, 

361 
Hordenine, 30-31 
Hordeum, 20, 26 


Hordeum vulgare, 30 
phytochrome content, 
384 
Hormonal theory 
photosensitivity, 192 


Hormones, 291-322 
endosperm mobilization, 
308 


floral induction and, 
112-13 
germination and, 306 
giant chromosomes and, 
126 
growth factor, 41 
growth rate and, 48 
ion accumulation and, 
374 
relations of, 46 
Horseradish peroxidase, 
24, 27 
Humic acid, 231 
Humidity 
leaf pores and, 3 
Humus, 218 
amino acids in, 221 
Hyaline cells 
regeneration, 128 
Hyaluronic acid, 399, 402 
links in, 403 
Hybrid progenies 
multiple gene inheritance 
and, 204 
Hybrid vigor 
gibberellic acid and, 
308 





Hydrangea macrophylla, 
23 


Hydratropic acid, 59 
Hydraulic pressure, 325 
Hydrazine, 227 
Hydrazine hydrate, 429 
Hydrobenzoic acids, 15, 
24-28 
derivatives of, 26 
Hydrocinnamic acids, 19-24 
Hydrogen 
ion release in ion uptake, 
373-74 
nitrite reduction, 161 
nitrogen fixation and, 
231 
soil formation, 220 
Hydrogenase 
nitrite reduction, 161 
Hydrogen bridges, 53 
Hydrogen chloride, 428 
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Hydrogen ion 
exchange, 249 
Hydrogenolysis, 142 
Hydrogen peroxide, 24, 
27, 429 
Hydronaphthoic acids, 62 
Hydrophy lum virginicum, 


Hydroxyapatite, 372 
Hydroxy benzenes, 13, 
18-19 
p-Hydroxybenzoic acid, 
, 
soil, 219 
Hydroxybenzoic acids 
lignin breakdown with, 
233 





p-Hydroxybenzyl alcohol, 
27 


D-8-Hydroxybutyrate, 351 
D-8$-Hydroxybutyrate de- 
hydrogenase, 351 

Hydroxycinnamic acid, 
15 

2-Hydroxycinnamic acid, 
19 

4-Hydroxycinnamic acid, 
13, 19, 29 

p-Hydroxycinnamy! alcohol, 
23 


2-Hydroxyethyhydrazine, 
113 


5-Hydroxferulic acid, 22 
Hydroxylamine, 227 
ammonia reduction and, 
141 
transformation, 141 
Hydroxylamine reductase, 
141 
Hydroxyl ion 
release in ion uptake, 
373-74 
4-Hydroxy1-5-isopropyl-2- 
methylphenyl trimethyl 
ammonium chloride 
1-piperdine carboxy- 
late, 73 
see also AMO 1618 
2-Hydroxy-3-methoxycin- 
namic acid, 19 
6-(4-Hydroxy-3- methylbut- 
2-enyl)aminopurine, 
112 
o-Hydroxymethylphenyl p- 
D-Glucopyranoside, 
27 
Hy droxyphenylalkylamines, 
29-30 


p-Hydroxyphenyl-p-D- 
fructo-furanoside, 
16 
m -Hydroxyphenyl-£-D- 
~~ galactoside, 16 
p-Hydroxyphenyl-f-gentio- 
~  bioside, 1 
B-(p-Hydroxyphenyl)-lactic 
~ acid, 20 
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p-Hydroxyphenylpyruvic 
acid, 18, 20, 29, 148 
Hydroxypyruvate 
amino acid synthesis and, 
143 
transamination of, 144 
Hydroxypyruvic acid, 142 
-Hydroxystyrene, 23 
ydroxystyrene derivatives, 
23 


Hyoscyamus, 312 
—Upborellic acid and growth, 
312 
thermoperiodism in, 112 
Hyoseyamus niger, 80 
circ rhythm in, 
109 


Hyphae 
fungal, photosensitivity of, 
271 


Hypocotyl 
phytochrome in, 384 
Hypocotyl elongation, 299 
Hypocotyl growth 
gibberellic acid and, 86, 
88 


Hypoxylon fuscum, 190 
I 


Iaa, 61 

barley endosperm test and, 
300 

breakdown in soil, 233 

cell elongation and RNA 
synthesis, 132 

coleoptile growth and, 56 

foliar penetration of, 9-10 

gibberellic acid and, 312- 
13 


growth and, 80 

growth effects, 55 

gynophore elongation and, 
85 


IP conversion to, 60 
photo-oxidation of, 198 
photosensitivity and, 192 
scape elongation and, 81 
tissue culture growth, 
128-29 
transverse growth and, 
88-89 
IAA oxidase, 17 
cofactor, 27 
inhibitors, 24 
Ideal gas constant, 325 
lib, 61 
Indane-1-carboxylic acid, 
59, 62, 69 
Indole auxins, 315 
Indolepyruvic acid, 148 
B-(3-Indolyl)-acrylic acid, 
69 
Indolyl compounds, 60-61 
a-(3-Indolyl)-propionic acid, 
60 


see also IP 


SUBJECT INDEX 


Indolyl ring, 59 
Induction 
enzyme, 54 
floral, 106 
Inflorescence primordium, 
718 


Influx coefficient 
water uptake, 257-61 
Inhibition 
self, growth factors and, 
44 
theory of photosensitivity, 


Inhibitors, 303 
cell wall formation, 123 
electron transfer, 361-63 
energy transfer, 361-63 
floral, endogenous, 
103-6 
gibberellic acid synthesis, 
312-13 
growth factors and, 41-43 
histones, 134 
ion transfer, 256 
ion uptake, 374 
mitochondria, 356 
oxydative phosphorylation, 
361-63 
protein synthesis, 132 
respiratory enzyme, 
344 


soil nitrification, 225-28 
water uptake and, 260 
Initial cells 
apical meristem, 73 
Intercalary growth, 74 
Intercalary meristem, 
76-79 
Intercellular space 
growth regulator move- 
ment and, 6 
Interfertility 
race, 204 
Internode elongation 
leaf development and, 
79 


Internodes, 121 
development of, 74 
Interphase, 120 
see also Mitosis 
Inulin, 332 
purification of, 405 
Invertase, 16, 309-10 
meristem activity, 131 
soil, 236 
Ion 
absorption and transport, 
241-66 
bound, 243 
Ion absorption 
leaf, 9 
Ion accumulation 
active, respiratory chain 
and, 371 
Ion-carrier, 261-62 
Ion content 
growing intact plants, 





261-62 
Ion exchange 
polysaccharide purifica- 
tion, 406 
Ion exchange column 
phycoerythrin peptides, 
424 


Ion exchange resin 
polysaccharide purifica- 
tion, 407 
Ion fractions, 243 
Ion transport, 242-62 
hormonal control, 374 
selective, 205 
Ion uptake 
carrier theory, 250 
saturation effect and, 
261-62 
IP, 61 
IPOA, 64 
IPOP, 64 
2-IPOP, 63 
Iron 
absorption, 8 
flowering and, 112 
nonheme iron protein, 
167-68 
soil, 217 
spinach ferredoxin and, 
158 
Iron phosphates 
soil, 219 
a-Isobutyric acid, 60 
see also liB 
Isoferulic acid, 19 
Isolectric point 
phycoerythrin, 423 
Isoleucine, 167, 424 
biosynthesis of, 148, 
150-51 
Isomerase system, 24 
Isomerism, cis-trans, 
54-72 
auxin types, 68-69 
Isoniazide, 150-51 
Isonicotinilhydrazine, 144 
Isoprenoid units, 300 
Isopropyl carbanilate, 
226 
a-Isopropyl phenylacetic 
acid, 61 
Isozymes 
peroxidative, 314 


K 
Kaindl-Linser growth form- 
ula, 48 
Kalanchoé 


floral inhibition, 104-5 
light period requirement, 
109 


red and far-red effects in, 
110 


Kaltofen's growth formula, 
50 
Kaolin, 220 








Karyokinesis, 90 
Karyological anatomy 
Allium root, 123 
(-)-Kaurene 
GAg precursor, 300 
Keiselguhr, 297 
Kelvin temperature, 325 
a-Keto acid 
transamination of, 32 
Keto acid determination, 
142 
Keto acid metabolism, 
148 
a-Ketobutyric acid, 151 
a-Ketoglutarate 
transamination and, 149 
a-Ketoglutaric acid, 141, 
143 
2-Keto gulonic acid, 219 
a-Ketoisovaleric acid, 
142 
a-Keto-8- methyl, -n-val- 
eric acid, 142 — 
Kinetic energy 
bond break and, 7 
Kinetin, 133 
cell differentiation and, 
136-37 
cell division and, 129 
endosperm test and, 300 
flowering and, 112 
scape elongation and, 81 
stem elongation and, 89 
tissue culture growth and, 
128-29 
Kinins 
stem elongation and, 85, 
90 


Klebsiella, 295 
Krebs cycle 
ion transport and, 254 


L 


Laccases, 232 
Lactic acid, 62 
auxin derivatives of, 
58-59 
soil, 219 
Lactone ring, 294 
Lactose, 16 
Ladino clover 
growth inhibition of, 221 
Laetcherus lardassius 
girth growth of, 419 
Laminarin, 410 
callose and, 397 
chain length of, 404-5 
Lanolin 
growth regulators and, 
4 





Lateral transport 
auxin, 89 
Latent heat of vaporization, 
324 


Lathraea squamaria, 147 
Leaching — 
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soil nitrate, 225 
Lead 
soil content, 205 
Leaf 
boundary layer structure, 
2 


floral induction and, 105, 
floral inhibition, chemical, 


floral inhibitor transloca- 
tion and, 104 
florigen synthesis, 114 
gibberellic acid formation 
and, 304 
meristematic areas, 77 
photoperiodic perception 
and, 102-3 
phytochrome, 389 
removal and stem elonga- 
tion, 79-80 
transpiration and, 324 
water content, 324, 326, 
327, 331, 332, 333, 
335-37, 338-39 
Leaf development 
stem elongation and, 79 
Leaf disk 
auxin destruction in, 10 
growth regulator absorp- 
tion, 9-10 
Leaf growth 
palm, 88 
Leaf hairs, 2, 3, 4 
Leaf movement 
diurnal, 107 
Leaf sections 
gibberellic acid and, 305 
Leaf surface structure, 
2-3 
Leaves 
floral inhibition and, 
105-6 
growth regulators and, 
1-11 
stem elongation and, 75 
Legumes 
amino acid excretion, 222 
nitrogen fixation and, 231 
Lemna 
chloroplast movement in, 
275 
flowering, heavy metals 
and, 112 


Lemna cpelostene, 208 
Lemna gibba 
Lemna minor, 208 
Lemna perpus® 
photoperiod in, 111 
Lens, 313 
Lens effect 
phototropism and, 183, 
184 
sporangiophore, 178-79 
Lepidium, 315 
Lettuce 
radicle elongation, 299 
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Lettuce hypocotyl] test, 
299 


Lettuce seed germination 
assay, 294 
Leucine, 167, 424 
soil, 221 
Leucodelphinidin, 14 
Leuconostoc mesenteroides, 





Levan polysaccharide, 232 
Levan sucrase 
soil, 236 
Lichenin, 399-400, 403, 
410 
Light 
amino acid synthesis and, 


auxin levels and, 312 

auxin production, 310 

biological clock and, 
108 

carotenoid biosynthesis 
and, 199 

chloroplast movement and, 
275-80 

coleoptile growth and, 88 

2, 4-D penetration and, 
7-8, 10 

dwarfism and, 82 

effect on gibberellic acid, 
313 

embryonization and, 
128-29 

fungi and, 175-202 

gibberellic acid action and, 
86 


gibberellic acid synthesis 
and, 302 
gravity interaction, 181-82 
growth factors and, 39, 
41 
growth regulator entry and, 


induction of germination, 
269 


intensity variation and 
growth rate, 51 

perception by organisms, 
282 


photophosphorylation and, 
162-63 

photosynthetic rate and, 
209 


phototropism, focus and, 
273-74 

phytochrome destruction 
and, 391 

pigmentation and, 191-92 

refraction by cell, 272-73 

refraction by cell wall, 
276 

rhythmic processes and 
189-91 

stem elongation inhibition 
and, 85-86 

unilateral, perception of, 
284-85 
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water flow and, 333 
Light absorption 
phototopotaxis and, 281 
Light compensation, 209-10 
Light-compensation point, 
211 


Light growth response, 
179, 180, 181, 182, 
267, 274 

Light intensity 

cell elongation and, 86 

correlative growth and, 
91 

ecological races and, 


gravity and, 181 

growth rate and, 274 

growth regulator pene- 
tration and, 7 

photophosphorylation and, 
165 


photosynthesis and, 209 
phototropism and, 177, 
179 


Light quantum, 156 
Lignin, 13, 19, 20 

breakdown in soil, 232-33 

precursors, 23 
Lignin formation, 17 
Lignoproteins 

humic acid and, 232 
Ligustrum, 8 

,4-D uptake, 10 

Ligustrum lucidum, 205 
Limiting factors 

growth, 43-44 

growth rate and, 51 
Lilium 

germination, 15 
Linoleic acid, 347 
Lipid 

membrane, 3 
Lipids 

mitochondrial, 344, 

347-48 

Lipoprotein 

mitochondrial, 346 
Lipoproteins 

flavoproteins and, 354 
Liqui¢ air 

spectrophotometry and, 

356 





Liquid nitrogen 
spectrophotometry and, 
356 
Lithium 


amino acid metabolism in, 
223 


Locust bean, 401 
Lolium, 206 
Olium fermulentem, 98 
floral initiation, 103 
photoperiodic induction, 
106-7 
thermoperiodism, flower- 
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ing and, 111 
Long-day induction 
elongation and, 80 
Long-day plants 
flowering in, 97-118 
Long days 
gibberellic acid and, 302 
Long shoot 
G 0, 76 
Lotus arabicus, 26 
Low-temperature difference 
spectra 
mitochondria, 356 
Lucerne, 229 
Lumichrome, 176 
Lupine 
nitrogen assimilation in, 


Lupinus albus, 121 
apex growth in, 130 
2,6-Lutidine, 430 


Lycopersicum esculentum, 


Lycopodium 
respiration in, 210 
Lyngbya lagerheimii, 
431 


Lysine 
histones and, 99 
soil, 222 
Lysosomes, 344-45 





M 
Macrosiphum pist, 14 
acrospore production, 
188 
Magnesium, 163 
accumulation of, 372-73 
oxidative phosphorylation 
and, 363-66 
reverse electron trans- 
port and, 368 
Magnolia grandiflora, 30 
Maize 
dwarf, gibberellic acid 


and, 300 
glutamine synthesis, 
147 





keto acid content, 142-43 
Maleic hydrazide, 113 
leaf absorption of, 9 
Malic acid 
soil and, 219 
Malonate, 367 
Malt, 306 
Malted barley 
gibberellic acid in, 304 
Maltose 
gibberellic acid and, 
306 


polysaccharide synthesis 
and, 400 
starch synthesis and, 393 
Maltotriose, 409 
Maltotriose residues, 
400-1 





Mandelic acid, 59, 62 
Manganese 
accumulation, 372-73 
hydroxylamine transform- 
ation and, 141 
nitrogen fixation and, 231 
soil, 217 
Mannan 
purification of, 406 
yeast, 398 
Mannitol, 330 
laminarin and, 405 
Mannose, 401 
nitrification inhibition, 


polysaccharide synthesis 
and, 397 
purification of, 406 
soil, 231-32 
Marsilea 
cell volume and division, 
124 
Mass flow, 256 
Matric potential, 325, 326, 
327, 329-30, 331, 
333-34 
see also Water potential 
Matthiola 
gibberellic acid in, 303 
Maturation 
cell, 78 
cell changes during, 119, 
129-32 
2-Me-4-Cl1POP, 64 


Mecicago 
photoperiodicity of, 207 


1-MelIP, 60 
Melanin 
synthesis of, 28, 192 
ultraviolet light and, 
188-89 
Meliotus alba, 24 
Membrane permeability 
mitochondrial, 353 
Membranes 
diffusion through, 7 
enzyme activity and, 396 
enzymes on, 404 
function inhibition, 14 
growth regulators and, 
13 
ion accumulation and 
swelling, 371-74 
ion binding, 373 
ion permeability, 244-62 
mitochondrial, 346-50 
NAD binding of, 370 
permeability of, 372 
semipermeable, 374 
structure, electron micro- 
scopy, 348-50 
water flow and, 330, 331, 
332 
Membrane synthesis 
maturation and, 130 
Membrane transport 
mechanism of, 249-52 








4Me-1-NP, 61 
MeOPOA, 64 
Mercaptans 
amino acid decomposition 
and, 235 
Mercapto compounds, 226 
D-Mercaptopropionic acid, 


Mercuric chloride, 219 
Mercuric ions 
floral inhibition and, 112 
Meristem, 121 
apical, 73 
cell division cycle, root, 
122 
endoreduplication and, 
123-24 
floral, gibberellic acid 
and, 304 
flowering and changes in, 
97 
gibberellic acid effect on, 
310-15 
mitochondria, 130 
Meristematic activity 
embryonization and, 127 
Meristematic cells, 120, 
130 
Mescaline, 30, 31 
Mesobiliviolin, 428 
Mesocotyl 
phytochrome, 384 
Mesophyll 
diffusion rate, 209 
Mesophytes, 205 
Mesotaenium 
chloroplast movement in, 
284 
light-induced chloroplast 
movement in, 227-80 
Messenger RNA, 132, 133-34, 
309 
see also mRNA 
Metabolic inhibitors 
2,4-D uptake and, 10 
floral inhibition and, 113 
Metabolism 
cell division and, 120 
cell expansion and, 131 
embryonization and, 127 
growth response and, 267 
ion transport and, 255-56 
ion uptake and, 247 
light and dark differences, 
176-77 
membrane transport, 249-52 
photosensitivity basis, 
198-99 
starch, sucrose and, 394 
Metabolism, soil 
kinetics of, 219 
Metabolite 
~— of photosensitivity, 
1 


Metal ions 
absorption and pH, 
6 
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Metaphase, 126 
cell cycle length and, 
122 
Metaxylem 
cell volume and division, 
124 
triticum, 121 
Methane 
formation in soil, 220 
Methanobacterium omelian- 





skii, 167 
Methemoglobin 
reduction of, 157 
Methemoglobin-reducing 
factor, 155 
Methionine, 27, 31, 126, 
226, 424, 429 
breakdown of, 235 
soil, 221 
transamination and, 149 
8-Methoxycoumarin, 23 
3-Methoxy-4-hydroxycinn- 
amic acid, 19 
3-Methoxy-4-hydroxy cinn- 
amyl alcohol, 22 
a-Methoxyphenylacetic acid, 
62 
a-Methoxy-3-thienylacetic 
acid, 62 
Methylation 
polysaccharide degradation, 
408 


2-Methyl-4-chlorophenoxy- 
alkylcarboxylic acid, 
233 
3, 4-Methylenedioxy-cinnamic 
acid, 69 
y-Methyleneglutamine, 
146 


a-Methylglutaric acid, 
59 


O-Methylhydroxylamine, 
150-51 

O-Methyl-mandelic acid, 
59 


N-Methylmescaline, 30 

2-Methylmethionine, 113 

Methylsalicylate, 25 

Methyl silicone polymer, 
G.E., 297 

O-Methyl transferase, 27 

N-Methyltyramine, 30, 31 

N-Methyltyrosine, 29 

Metmyoglobin, 157, 430 

Mevalonate 

gibberellic acidg3 synthesis, 

300 


Mevalonic acid, 114 
Micelles 

orientation in fats, 7 
Michaelis constant 

a-ketoglutarate, 143 
Michaelis-Menten growth 

formulation, 48 

Microclimate 

races and, 203 
Microfibrils 
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cellulose, 397 
Microradioautography, 8 
Microsclerotia formation 

ultraviolet light and, 

188-89 
Microsomal fraction 

pea root, 130 
Microsome 

absorption maxima, 357 
Mimulus 

temperature and, 208 
Mimulus cardinalis-lewisii 

species complex, 212 
Mineral nutrients 

growth factors, 39 
Mineral uptake 

water transport and, 

256-61 
Mistletoe 
glutamine synthesis in, 
147-48 
Mitochondria 
biochemical evolution of, 
371 
division of, 127 
electron transport 
enzymes, 166 
electron transport system, 
343-82 
fine structure of mem- 
branes, 348-50 
glutamate dehydrogenase 
in, 142-43 

intactness criteria, 345 

lipoproteins, 346 

low-temperature spectra, 

356 





membrane composition, 
347-48 
membrane permeability, 


meristematic cell, 130 

metabolic states, 345 

phospholipids, 347-48 

structure-function rela- 

tion, 350 

swelling, 351, 371-74 
Mitosis, 120 

auxin and, 136-37 

gibberellic acid and, 82 

IAA and, 129 

inhibition of, 14 

kinetin and, 129 

length of cycle, 122 

polyploidy and, 123-27 

tissue culture, 128 
Mitotic activity 

floral initiation and, 113 

gibberellic acid and, 90 

growth polarization and, 

89 


Mitotic apparatus, 124 
Mitotic figures, 120-21 
Mitotic index 

Allium cepa, 121 


Vicia, root tips, 
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Mitscherlich growth formula, 
48 


Molecular orbital calcula- 
tions 
auxin activity and, 54 
Molybdenum 
nitrogen fixation and, 231 
Monochloracetate, 234 
Monochromatic light, 386 
fungus response to, 196 
photophosphorylation and, 
165 


Monocyclic aromatics, 
17-18 
Mono-f-D-glucopyranoside, 
’ 
Monoglucosylation, 15 
Monosaccharides, 15, 402 
Montmorillonite, 220 
Monotropa hypopitis, 147 
Morphogenesis 
gibberellic acid effects on, 
310 
polyploidy and, 90 
Morphological markers, 204 
Morus alba 
DOPA in, 28 
Mosses 
light responses, 272 
Mother cell zone 
stem, 78 
Mougeotia 
chloroplast movement in, 
284 





light-induced chloroplast 
movement in, 277-80 
phytochrome, 389 
Mucigel, 332 
Mucopolysaccharides 
purification of, 406 
Mucorales 
phototropism in, 183 
Multinucleate cells 
Marsilea, 124 
Multiple-gene inheritance, 
204 


Multipoint attachment theory, 
53 


Mung bean 
cytochrome in, 359 
enzyme preparations, 
15 


Musa sapientum, 30 
Mycodextranase, 410-11 
Mycorrhizal plants 
nitrogen assimilation in, 
147 
Myrica gale, 231 
Myricetin, 25 


Myosotis alpestris, 103 





N 


NAA, 60-61 

NAD, 18, 161, 350, 351, 
353, 355, 366, 367 

phosphorylated derivative, 
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353 
reduction, 368-69 
reduction by succinate, 
369-70 
NADH, 345, 351, 353, 
363-64, 365, 369 
-linked enzymes, 370 
oxidation stimulators of, 
24 
NADH2, 145 
hydroxylamine transforma- 
tion and, 141 
NADH-dehydrogenase, 168, 
354- 
NADH oxidase, 363 
Nadi reaction, 199 
NADP, 18, 157-61, 354, 365, 
366 
ascorbate reduction of, 


161 
reduction, 351-53 
reduction, amino acids 
and, 151 
NADPt 
energy-dependent reduc- 
tion of, 369 
NADP-diaphorase, 155 
NADPH, 160, 351, 353 
ATP and, 165 
carbon reduction cycle 
and, 155-74 
NADPH-cytochrome f 
reductase, 160 — 
cytochrome reduction by, 
159 
NADPH diaphorase, 159, 
160-61 
NADPH plastocyanine 
reductase, 160-61 
NADP reductase, 155, 157, 
159, 160-61, 164 
Naphthoic acid, 62 
Naphthoquinone 
formation of, 192 
Naphthoxyacetic acid 
see NOA 
a-(2-Naphthoxy)-iso-butyric 
acid, 66 
a-(2-Naphthoxy)-propionic 
acid, 66 
Naphthylacetic acid 
see NAA 
B-(1-Naphthyl)-acrylic acid, 
69 


Naphthyl compounds, 60-61 
Naphthylmethylacetic acid 
see NMA 
a-(Naphthylmethy1)-propri- 
onic acids, 61 
see also NMP 
Napthyl-oxy compounds, 
66-67 


a-(1-Naphthyl)-propionic 
acid, 59, 60-61 
see also 1-NP 
Naphthyl ring, 59 
Naphthylselenoacetic acid 





see NSeA 
Naphthyl-seleno compounds, 
66-67 
Naphthylthioacetic acid 
see NSA 
Naphthyl-thio compounds, 
66-67 
Nastic response 
growth regulators and, 
4 


Natural selection 
ecological races and, 
203 
Navicula 
phototopotaxis in, 282 
Negative staining, 348-49 


Neurospora 
endogenous rhythm in, 
191 
Neurospora crassa, 24 
amino acid synthesis in, 
145 
carotenoid production, 
191 
far-red sensitivity, 196 
Nicotiana tabacum, 146 
Nicotinamide adenine di- 
nucleotide photorecep- 
tors and, 198 
Nicotinic acid, 234 
Nigeran, 400, 403 
purification of, 405 
Nigerosyl residue, 411 
Nitella 
elongation, 89 
Nitella translucens, 247 
Nitrate 
assimilation by yeast, 
48 











cell sap, 255-56 

reduction of, 141-42 
Nitrate transport, 262 
Nitrate uptake, 251, 252 
Nitric oxide, 229, 231 
Nitrification 

inhibition of, 225-28 

soil, 218, 220, 224, 225 
Nitrifying bacteria, 225 
Nitrite reductase, 157, 

161 

Nitrite reduction, 161 
Nitrobacter, 227-28 


Nitrobacter agilis, 225, 


Nitrogen 
denitrification and, 229 
incorporation, 145 
soil, 217 
soil amino acid metabolism 
and, 223 
storage in succulents, 


Nitrogen fixation 

soil, 230-31 

symbiotic, 231 
Nitrogen metabolism, 145 
Nitrogen nutrition, 2b5 








o- Nitrophenyl-f-D-fucoside, 
~ 0 


Nitrosomonas, 225 
Nitrosomonas europaea, 
27 





Nitrous oxide, 229, 231 
Nitzschia, 280 
-NOA, 66 
Nodal aeristems, 77 
Nodal plate 
stem elongation and, 77 
Nonheme iron, 351, 354 
spinach ferredoxin and, 
158 


Nonheme iron protein 
active site, 169-70 
amino acids in, 167 
distribution of, 170 
photophosphorylation and, 

166-70 
photosynthesis and, 155-56 
see also Ferredoxin 

Nonpolar movement 
gibberellic acid and, 

304 

Noradrenaline, 30, 32 

Nostoc 
ferredoxin in, 170 

Nostoc muscorum, 422, 


1-NP, 61 
2-NP, 61 
Nuclear division 
regenerative, 128 
Nuclear metabolism 
regeneration and, 127 
Nuclear size 
polyploidy and, 123 
regeneration and, 127 
Nuclear volume 
cell development and, 


DNA and, 124 
Nuclei 
giant, 125 
Marsilea, 124 
Nucleic acid 
inhibitors, 90 
root tip content, 132 
Nucleic acid antimetabolites 
floral initiation and, 
113 
Nucleic acid metabolism 
auxin and, 132 
floral differentiation and, 
97-99 
fungal growth and, 175 
Nucleic acid synthesis 
flowering and, 98 
inhibition of, 113, 114 
Nucleolus 
polyploid cells and, 126 
unequal division, 135 
Nucleoside-diphosphate 
glucose, 401 
Nucleoside diphosphate- 
glucose-fructose- 
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glucosyl transferase, 
395 


Nucleoside-diphosphate 
oligosaccharides, 399 

Nucleoside diphosphate 
sugars, 16 

starch synthesis and, 

393 

Nucleotide-bound sugars, 
398 


Nucleotides 
starch synthesis and, 
393 
Nucleotide sequence, 
100-1 
Nucleotide sequestration, 
100 


Nucleus 
DNA content of, 123 
unequal division, 135 
Nutrients 
ecological races and, 


growth rate and, 50 

morphogenesis and, 
91-92 

photosynthetic rate and, 
209 


Nutrition 
floral induction and, 
112-13 
light conditions and, 
176 


oO 


Oat coleoptile 
glutamate dehydrogenase 
in, 143 
Oat coleoptile section test, 
63, 65 
Oat cylinder test, 60 
Oat first internode test, 
64 
Oat gum, 403, 410 
fine structure, 399-400 
O, Consumption 
ecological races and, 
210-11 
Oleic acid, 347 
Oligomycin, 361-67, 369 
ion accumulation and, 
372 
Oligosaccharides, 17 
nucleotide bound, 402 
starch synthesis and, 
393 
Operator genes, 133 
Optical density 
cell, 272 
phytochrome measurement, 
383 


Optical isomerism 
auxin, 57-68 
auxin types, effects of, 
67-68 
standards of, 57-60 
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Organic acids 
soil effects, 219-20 
soil respiration and, 220 
Organic matter 
soil, 218 
Orotic acid 
5-FU reversal, 98 
Orthoferulic acid, 19, 23 
Oryza, 26 
Oscillatoriaceae 
light response in, 282 
Osmium tetroxide 
mitochondria fixation, 
348-49 
Osmosis 
mitochondrial swelling 
and, 371-74 
Osmotic potential, 325, 
329-30, 338 
Osmotic pressure, 330 
Osmotic value 
cell sap, 247 
Osmunda spores 
germination, 270 
Ouchterlony plates, 419 
Oxalacetate 
hydrogen acceptor, 367-68 
Oxalic acid 
soil, 219 
Oxalis rubra 
photosynthesis in, 209 
Oxaloacetic acid, 142, 
143 
Oxaloacetic oxime, 224 
Oxidase activity 
gibberellic acid and, 


Oxidase inhibitors, 313 
Oxidase stimulators, 24 
Oxidase systems, 27 
Oxidation 

theory of photosensitivity, 


Oxidation-reduction poten- 
tial, 346-47, 357 
Oxidative catabolism, 
369 
Oxidative deamination 
glutamic acid, 143 
Oxidative phosphorylation, 
14, 17, 345, 346, 353, 
361-67 
antiauxins and, 56 
coupling factors, 263-66 
elementary particle, 
349-50 
fatty acids and, 344 
inhibitors, 361-63 
intermediates, 366-67 
ion uptake and, 374 
Oxidative transglucosylation, 


17 
Oximase, 142 
Oximes, 141-42 
Oxygen 
cytochrome and, 
358 
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denitrification and, 228-30 
electron transport and, 
350 


electron transport system, 
371 


evolution of, 156 

ion accumulation and, 247 
ion uptake and, 253 
membrane transport and, 


mitochondria metabolism 
and, 345 

nitrogen fixation and, 231 

photophosphorylation and, 
165 


photoreduction and, 157 
phytochrome and uptake 
of, 390 
reverse electron trans- 
port and, 370 
soil, 218 
uptake in soil, 219 
water uptake and, 332 
Oxygen electrode, 345 
Oxygen evolution 
photophosphorylation 
and, 165-66 
Oxygen tension 
nitrification and, 228 


a digyna, 206, 211 
some unit, 350 
P 


Pachyman, 397 
Palladium-boride catalyst, 
142 
Palm 
primary thickening meris- 
tem, 88-89 
Pantothenic acid, 234 


Papauer rhoeas, 126 
polyploidy in, 125 
Papauer somniferum, 27, 


Paper chromatography 
sei ine identification, 
145 
Para-amino-benzoic acid 
cellulose synthesis and, 
396 
Paramercuri benzoate, 
388 


phytochrome denaturation, 
388 


see also PMB 
Paramylon, 397 
Parasites 
nitrogen transfer and, 
147 


Parasitic plants 
amino acid synthesis in, 
151 
Parathyroid hormone 
ion accumulation and, 


37 
Parcatlyma 
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ion uptake and, 242 
Parenchyma cells 
maturation, 130 
Parsnip root 
phytochrome reversion, 
390 
Parthenocarpy 
gibberellic acid, auxin 
and, 312 
Parthenocissus 
tissue culture, gibberellic 
acid and, 312 
Pastinaca sativa, 384 
Pea 
cellulose synthes, 397 
ferredoxin in, 170 
gibberellic acid effect on 
auxin level, 313 
glutamine synthesis in, 
147 


keto acid content, 142 
Peach 
dwarf, gibberellic and, 
309 
parthenocarpy in, 312 
rib meristem, 76 
Pea curvature test, 55, 
62, 64, 65, 69 
Pea epicotyl elongation 
test, 65 
Pea root segments 
mitosis in culture, 128 
Pea seedlings 
gibberellic acid forma- 
tion in, 304 
Pea straight growth test, 
62 
Peat 
Op uptake in, 219 
Pectates 
bound ions and, 243 
Pectic substances 
cell maturation and, 
129 
Pectin 
epidermal cell wall, 


Pelargonium, 26 
Peltier effect, 338 
Penetration 
growth regulators, 1 
Penicillin, 234 
Penicillium 
nitrification and, 227 
phototropic response in, 
184- 


Penicillium claviforme 


, ’ 
Penicillium herquei, 192 
Penicillium irae, 
184, 187 
Penicillium patulum, 25 
Pentose phosphate cycle, 
155 
Pepper plant 
leaf-water potential, 336 
Pepsin, 424 











Peptide, 426 
Peptide bond, 53 
Peptide bonds 
biliproteins and, 429 
Peptide fractions 
phycoerythrin, 424 
Peptide hormones 
ion accumulation and, 
374 
Perchloric acid extracts, 
396 


Pericycle 
Allium root, ploidy of, 
~~ Tas 


Perilla 
floral induction, 105 
gibberellic acid and, 
312 
red and far-red light 
effects, 110 
thermoperiodism, flower- 
ing and, 112 
Periodate oxidation-boro- 
hydride-reduction 
method, 408 
Periodic shadowing, 
280-81 
Peripherla meristem, 75 
Perithecium 
initiation, light and, 
187 


Permeability 
auxin and, 90 
cuticle and, 8 
mitochondrial, 351 
pH and, 6 
regulation in membranes, 
372 
water uptake and, 242 
Permeability coefficient, 
330, 331 
peroncspora reco 186 
eroxidase, 24, 27, 135 
cytochromes and, 357 
gibberellic acid and, 313 
isozymes, 314 
lignin breakdown and, 232 
Peroxidation 
lipid, 344 
Pesticides 
nitrification and, 230 
soil respiration and, 
218 
Petasites 
gibberellic acid in, 304 
Petasites hybridus, 103 
Petiole 
growth regulator trans- 
port, 11 
Petiole elongation 
auxin and, 84-85 
pH 
cuticle permeability and, 9 
growth regulator activity 
and, 5-6 
proggin polymerization and, 








tissue permeability and, 
6 


Pharbitis 
~“dim-Tight requirement, 
109 


floral inhibition, 113 
floral proteins, 100 
thermoperiodism in, 111 
Pharbitis nil 
- and, 98 
flowering inhibition, 82 
photoperiodic induction, 
106, 109 
red and far-red light 
effects, 110-11 
Phaseolus, 7 
growth regulator and, 5 
2,4-D uptake, 8-11 
Phaseolus aureaus, 142-43 
cellulose synthesis in, 
397 





transaminase in, 149 
Phaseolus coccineus 


polyploidy in, 125-26 
Phaseolus multiflora, 294 
Phaseolus radiatus 

isoleucine synthesis in, 

150 
Phaseolus vulgaris, 18 
dwarfism in, B1-62 


Phaseolus vulgaris humu- 








lis 
phytochrome, 384 
o-Phenanthroline, 168 
Phenazine methosulfate, 
161 
Phenolase, 25, 32 
glucose transfer and, 
28-29 
Phenolase system 
hydroxylation by, 27 
Phenol glucosyltransferase, 
15 


Phenolic alcohols, 13 

Phenolic amines, 28-32 

Phenolic O-glucosides, 
15 


Phenolic B-D-glycosides, 
16 


Phenolic amino acids, 
13 
translocation, 14 
Phenols, 13-36 
biosynthesis of, 13 
glycosidic derivatives, 
13 
lignin breakdown and, 
233 


mitochondrial respira- 
tion and, 363 


Phenotype 
ecological races and, 
207 


Phenotypic variations 
cell differentiation, 133 
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Phenoxyacetic acid, 53 
see also POA 
Phenoxyacetic acids, 63 
chlorosubstituted, 10 
a-(Phenoxy)-n-butyric 
acid 
see also POB 
a-(Phenoxy)-n-caproic 
acid o4 
see also POC 
Phenoxy compounds, 62-66 
a-(Phenoxy)-isobutyric 
acid, 64-65 
see also POiB 
a-(Phenoxy)-propionic acid, 
58, 63, 64 
see also POP 
a-(Phenoxy)-n-valeric acid 
see also POV 
Phenylacetic acid, 69 
Phenylacetic acids 
related derivatives of, 
61-62 
see also PA 
Phenylalanase, 20 
Phenylalanine, 18, 20, 
25, 167, 424 
biosynthesis, 148-49 
Phenylalanine ammonia 
lyase, 20 
Phenyl-allyl-acetic acid, 
59 


Phenyl-imino-acetic acid 
see also PNA 
B-Phenyllactic acid, 20 
Phenylpropanoid deriva- 
tives, 28 
a-Phenylpropionic acid, 
59, 61-62 
see also PP 
Phenylpyruvic acid, 18, 
142, 148-49 
Phenyl ring, 59 
Phenylserine aldolase, 
28 
Phenylsuccinic acid, 59 
Phenylthiourea, 235 
Philodendron, 209 
Phieum 
cell formation rate, 
121 
unequal division in, 


Phlobotannins, 14 
Phloem 
gibberellic acid move- 
ment in, 305 
ion uptake and, 242 
phenolic translocation 
in, 14 
Phobotactic response, 267 
Phormidium, 280-84, 


’ 
Phormidium persicinum, 
422-235 
Phosfon, 82 
Phosfon D, 300, 302 
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Phosphatase, 345 
activity in soil, 236 
meristem activity, 131 

Phosphate 
ion accumulation and, 

372-73 
leaf absorption, 9 
mitochondria and, 345 
soil availability, 220 

Phosphate potential, 368 

control of reversed 
electron transport, 
369 
mitochondrial respiration, 
45 


Phosphate uptake, 252 
mitochondrial, 351 
Phosphodoxin, 165 
Phosphoenolpyruvate, 
18 
Phosphohistidine, 366 
Phospholipase A, 354, 355 
Phospholipid 
cytochrome combinations, 
358 
electron transport and, 


mitochondrial membrane, 
347-48 
Phosphomannans, 402 
Phosphoproteins, 366 
Phosphorous, 217 
absorption, 6 
transport, 255-56 
Phosphorous nutrition, 
205 
Phosphorylase, 395 
potato, 396 
Phosphorylation 
photosynthetic, 370-71 
phytochrome reversion 
and, 111 
5-Phosphoshikimic acid, 
18 
Phosphotungstate 
negative staining, 349 
Photobiology 
fungi, 175-202 
Photochromic pigment 
reversible, 383 
Photodinesis 
action spectrum of, 275 
Photoinactivation 
pigment, 269-70 
Photoinduction 
polarity, 284 
Photokinesis, 283 
Photomorphogenesis, 
185-89, 267 
Photomorphogenic effects, 
phytochrome system, 
110 
Photoperiod 
floral inhibition and, 104 
Photoperiodicity 
~<_ cal races and, 
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Photoperiodic induction, 
106-13 
spectral specificity of, 
109-11 
time perception process, 
106-7 
Photoperiodic response 
gibberellic acid and, 
302 
Photoperiodism 
ecological races and, 
206-7 
gibberellic acid and, 103, 
311 


phytochrome and, 390 
protein synthesis and, 
107 
Photophile phase, 108 
Photophobotaxis, 283 
Photophosphorylation 
coupling factors, 164 
intermediates, 163-64 
natural cofactors of, 
164-65 
oxygen evolution and, 
165-66 
Photoreception 
fungal, 175 
Photoreceptors, 270, 271, 
272, 273, 276, 278, 
280, 281 
carotenoids as, 192 
concentration of, 197 
dichroic, 181 
floral induction, 107 
lower plant orientation 
and, 284 
mode of action, 197-98 
nature of, 193-98 
orientation of, 285 
sporangiophore, 179, 180 
Photoreceptor orientation, 
278, 283-85 
Photoreduction, 155-74 
reactions of, 156-61 
Photoresponse 
spatial organization of, 
179-81 
Photosensitivity, 269 
hormonal theory, 192 
metabolic basis of, 
198-99 
Photosynthates 
florigenic reaction and, 
107 
Photosynthesis, 283 
algal, 415 
diurnal rhythm in, 107 
ecological races and, 
209-12 
energy conversion 
enzymes, 155-74 
glutamine synthesis and, 
147 


nitrogen assimilation and, 


Photosynthetic bacteria 


SUBJECT INDEX 


ATP production in, 


carotenoids and, 192 
nitrogen fixation by, 
230 
Photosynthetic capacity 
ecological races and, 
210 
Photosynthetic nitrite re- 
ductase, 161 
Photosynthetic phosphory- 
lation, 155, 161-65, 
370-71 
Photosynthetic products 
stem elongation and, 
80 
Photosynthetic pyridine 
nucleotide reductase, 
155 
Photosynthetic rate, 209 
Photosynthetic rates 
ecological races and, 
210 
Phototaxis 
positive and negative, 
275-80 
Phototopotaxis, 280-84 
Phototropic inversion, 
182-83 
Phototropism, 268-75, 
284-85 
action spectrum, 194 
auxin and, 310 
bending response, 180 
fungal, 177-85, 272-75 
growth and, 287 
negative, 184, 271 
reactions of, 182-83 
theory of, 192 
unicellular organ res- 
ponses, 183-84 
Phycobilin-protein inter- 
actions, 429 
Phycobilins, 425-29 
characteristics of, 416 
prosthetic groups, 415 
Phycocyanins, 415-16, 
419-22 
amino acids in, 423 
carbohydrates, 425 
composition of, 422 
Phycocyanobilin, 419, 
428-29 
Phycoerythrin, 415-19, 
420, 421, 426 
composition of, 422 
Phycoerythrins 
cryptomonad, 417-18 
Phycoerythrobilin, 419, 
426-27 
Phycoerythrobilin residues, 
417 


Phycomyces 
geoperception in, 286-87 


gravity and, 181 
light and growth of nn, 
phototropism in, 242-7 





284 
sporangiophore action 
spectrum, 194-95 
sporangiophore photo- 
tropism, 177-83 
Phycomyces blakesleeanus, 
24-25, 191 
Phycomycetes 
visible light and, 186 
Phycourobilin, 427-28 
Phycourobilin prosthetic 
groups, 417 
Phyllocladene-type com- 
pound, 300 
Physalospora obtusa, 
187 








Physiological ecology, 203 
Physoderma maydis, 186 
Phytochrome, TT, 279, 
280 
absorption spectra, 
385-86 
action spectra, 386-87 
algal, 415 
dark reversion of, 111, 
390 
denaturation of, 387-88 
detection, 383 
ecological races and, 
207 


floral induction and, 


germination response, 
272, 284 
in vivo studies, 389-91 
{solation and purifica- 
tion, 384-85 
localization of, 389 
molecular weight, 385 
properties of, 383-92 
Phytochrome conversion 
floral induction and, 
112 
Phytochrome system 
gibberellic acid and, 
302 
spectral specificity of, 
109- 


Phytoglycogen, 393-94, 
395 


ba parasitica, 


Phytotoxic agents, 14 
PiB, 61 
Picea abies, 205 
men 
biliproteins, 415 
light-induced chloroplast 
movement, 277 
photoinactivation, 269 
photopolar, 271 
red far-red absorbing, 
279 
Pigmentation 
light and, 191- = 
Pigment, recept 
photopériodic induction, 106 





Pigment systems 
photoperiodic response 
and, 207 
Pileus 
development of , 185 
photomorphogenesis of, 
187 





Pillosporum crassifolia, 
27 


Pilobolus 
phototropism and, 183, 
275 





Pilobulus crystallinus, 
183 
Pilobolus kleinii, 176, 


Pilobolus sphaerosporus, 
, 
circadian rhythms, 190 
Pilobolus umbonatus, 186 
Pineapple 
coumaric acid, 211 
floral induction, 113 
Pinus lambertiana, 207 
us strobus, 210 
Pinus sylvestris, 205 
Pinus taeda, 208 
Pisum 
auxin levels, 81 
Pisum arvense, 145 
Pisum sativa 
DOPA and, 28 
Pisum sativum 
phytochrome, 384 
Pith, 74 
Pith tissue 
growth of, 77 
Plantain 
ion uptake, 250-51 
Plant-water 
potential energy, 323-26 
Plasma, human, 402 
Plasmalemma 
growth regulators and, 3 
ion permeability, 243-62 
Plasma membrane 
ion uptake and, 242 
Plasmodesmata, 242, 252, 
262 
Plasticity 
gibberellic acid and, 311 
Plastochron, 77, 121 
Platymonas subcordiformis 
phototopotaxis action 
spectrum in, 281 
Plectonema calothricoides, 
420, 424 
Plenodomus fuscomaculans, 














Pleodorina 

eyespot in, 281 
Pleospora herbarum, 196 
Pleurage setosa, 187 
PMB COS 





see also Paramercuriben- 
zoate 
Pneumococcus, 399 
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POA, 63-65 
Poa scabrella, 206 


ion leakage and, 246-47 
Polarity 
cell differentiation and, 
134-37 
front-rear, light-induced, 
285 


gibberellic acid movement 
and, 304-5 
induction, 267 
photoinduction of, 268-75, 
284-85, 287 
response to light, 282 
Polarization, cytoplasmic, 
135-37 
Polarized light, 270, 271, 
278 


photoreceptor orientation 
and, 283-85 
photoresponse to, 181 
phototropism and, 273-74 
Polarotropism, 268-75 
Polar movement 
growth regulators, 10 
Polar transport 
auxin, 89, 137, 310 
gibberellic acid and, 
311 
petiolar, 11 
Polyacrylonitrile, 218 
Polyaldehyde, 408 
Polyelectrolytes, 218 
Polyglycerophosphatides, 
347 


Polyhydroxycinnamic acids, 
313 


Polymer chromosomes, 125 
Polymetaphosphate, 162 
Polyols, 398 
Polyphenyloxidase system 
drought resistance and, 
206 
Polyploidy, 123-27 
stem elongation and, 90 
Polyporus arcularius, 
187 








Polyporus brumalis, 185, 
187 


Polyribosome, 107 
Polysaccharides 
biochemical aspects of, 
393-414 
chemistry of, 404-7 
fine structure, 399-400 
heterogeneity of, 405 
separation procedures, 
405-7 
soil aggregators, 218 
synthesis of, 393-404 
Polysaccharide degrada- 
tion, 407-11 
Polysaccharide synthesis 
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light and, 175 
Polysiphonia urceolata, 
419 
Polytene chromosomes, 
134 





Polythionates, 235 
Polyuronides 

cell wall, 2 

soil aggregators, 218 
Polyvinylpyrrolidone, 344 
POP, 63-65 
Poplar shoots 

gibberellic acid response 


in, 311 
Populus, 203 
Populus tremula, 205 
I, tio, 
Poria amb 176, 187, 


Poria cocos, 397 
Porphyra spp., 419 


Porphyra laciniata, 421 

porta naiadum, 418 

Porphyra nereocystis, 421 

Porphyra pty 498, 
421 


Porphyra pseudolinearis, 
421 


Porphyra tenera, 419, 420 
ered = 170 


Porphyrella gardneri, 
419 














Porphyridium aerugineum, 
419 





Porphyridium cruentum, 
418, 421 
Portulaca oleracea, 30 
Post mitotic gap, 120 
Potamogeton densus 
suspensor ploidy, 126 
Potassium 
absorption of, 5-6 
Potassium ethyl xanthate, 
227 
Potassium ion 
uptake, 247, 248, 250, 
251, 252, 253, 254, 
261, 262 
Potassium permanganate 
membrane fixation, 348 
Potato 
gibberellic extracts, 294, 
304 
Potato phosphorylase, 24 
Potential energy 
water, 325 
Potentilla, 203 











, 
PP, 13, 62 
Prarie grasses 
photoperiodism of, 206 
Precipitin tests 
phycoerythrin, 419 
Pre-DNA synthesis phase, 
120, 125 
Pre-mitotic 
= 
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Prephenic acid, 18, 20, 28, 
148 

Pressure potential, 325, 
330 


Primary elongating meri- 
stem, 79 
Primary leaf 
growth, gibberellic acid 
and, 305 
Primary thickening meri- 
stem, 88 
Primordia 
apical, 121 
Procambium 
Allium root, 123 
Proline 
nonheme iron protein, 


soil, 221 
Pronase 
phytochrome denaturation, 
388 


Prophase 
inhibition during, 125 
Propionic acids, 59, 63 


Proserpinaca 
gibberellic acid response 


in, 311 
Prosthetic groups 
phycobilins, 424-29 
Protease 
soil, 236 
Protein, 159 
absorption spectrum, 
419 
auxin receptor, 53 
bleeding sap and, 146 
carotenoid-complex, 
281-82 
coupling factors, 365 
DNA complex, 134 
electron transport and, 
350 
elementary particle and, 
349 


elongation and content, 


ethionine inhibition, 101 

floral, 99-101 

gene repressors and, 99 

membrane structure, 3, 
348 

microsomal, 130 

nitrogen assimilation into, 
141 

nonheme iron, 155, 
166-70 

nonheme iron, photophos- 
phorylation and, 166-70 

photoreduction and, 158 

phycoerythrobilin, 426 

phytochrome and, 384, 
387-88 

polysaccharide synthesis 
and, 402 

precipitation by bile salts, 
357 


SUBJECT INDEX 


repressor action and, 100 
structural, mitochondrial, 
347 
synthesis inhibitors, 309 
Proteinase, 307-8 
Protein-phycobilin inter- 
actions, 429 
Proteins, heme 
photoreduction and, 157 
Protein synthesis, 133, 
308 


auxin and, 90 

DNA doubling and, 124 

gibberellic acid and, 314 

histones and, 99 

photoperiodism and, 107 
Protein, total 

meristem region, 131 
Proteolytic enzymes, 424, 

429 


Protocatechuic acid, 24-26 
Protochlorophyll, 383 
Protoderm 
cell maturation and, 129 
Proton migration 
phytochrome, 389 
Protoplasm, 241-42 
Protoplasmic streaming, 
270, 276 
phototropism and, 179 
Protoplast 
isolated, gibberellic acid 
and, 305 
leaf cell, 3 
Prototropic isomerization, 
426 


Protozoa 
nitrogen evolution, 232 
Provascular tissue, 75 
cell maturation and, 129 
Pseudomonas denitrificans, 
7 —_— 








Pseudomonas fluorescens, 
19 
herbicide metabolism, 


Pseudomonas radiobacter, 
te  D ae 


Pee ee menziesii, 


ecological races, 211 
temperature response, 
208 


Pseudotsuga taxifolia 
rib meristem, 76 


Psychotria bacteriophilia, 


Psychrometers, 338 
Puccinia recondita, 188 
Puccinia triticina, 184 
Pullularia pullulans, 400 
Pumpkin 

nitrogen assimilation in, 











nitrogen in, 145 
Puromycin, 132 
Pycnidium formation 





light and, 187 
monochromatic light and, 
196 
Pyranose, 407-8 
B-Pyrazol-1-ylalanine, 
150 
Pyridine nucleotide trans- 
hydrogenase, 155, 
159-60 
Pyridoxal enzymes 
inhibitors of, 144 
Pyridoxal-5'-phosphate, 
29 


Pyrimidine antimetabolites, 
98 


o-Pyrocatechuic acid, 26 
Pyronema confluens, 187 
carotenoids in, 191, 197 
Pyrophosphate, 13 
see also PP 
Pyrophosphorylase, 395 
Pyrus, 19 
Persvite 


reductive synthesis of, 
157 





Pyruvic acid, 142, 143 
Pyruvic oxime, 224 


Q 


Q10 
circadian period and, 
108 
Q-enzyme, 394 
Quantum yields 
phytochrome conversion, 


Quercetin, 15, 16 





, 121 
Quinic acid, 19, 148-49 
Quinol, 13, 14, 19 
Quinones 
electron transfer and, 
355 


R 


Racemization, 57 
Races 
ecological, physiology of, 
203-13 


Radiation 
transpiration and, 336 
visible, growth factor set 
and, 38 
Radiative flux, 324 
Radiant energy 
water uptake and, 323 
Radioactive isotopes 
growth regulator assay, 
4-5 
Radioautographs 
growth regulator assay, 
5 


Radish 





growth, 88 
Raffinose, 401 
Rainfall 
ecological races and, 206 
RC, 343 
mitochondrial, 345 
Recombination 
genetic, 204 
Red algae 
biliproteins in, 415-16 
phycocyanins in, 422 
Red clover 
gibberellic acid response, 


Red enzyme, 155 
Red far-red light, 109-11 
Red far-red pigment system, 
277, 383-92 
gibberellic acid and, 
302-3 
Red far-red response 
ecological races and, 
207 
Red light, 383, 385, 386, 
387, 388, 389, 390, 
391 
chloroplast movement 
and, 277-79 
coleoptile growth and, 
88 


fungus sensitivity to, 
195-96 
gibberellic acid action 
and, 86 
Redox ion pump, 250 
Redox potential, 368 
see also Oxidation-reduc- 
tion potential 
Reduced pyridine nucleo- 
tide, 155 
Reducing agents 
enzymes and, 344 
Reducing sugars 
gibberellic acid and, 
306 
phycoerythrin, 425 
Reductive amination, 144- 
45 
Reductive phosphorylation, 
370-71 
Reductoisomerase 
amino acid, 151 
Refraction 
light, 272 
Refractive index 
cellular, 284 
lens effect and, 178 
Regeneration 
induction of, 127 
specialized cell, 136 
Regulator genes, 133 
Relative water content, 
326, 327 
Repression 
enzyme, 54 
Repressor RNA, 99 
Repressors, 133-34 





SUBJECT INDEX 


Reproductive apex, 97-99 
Reseda luteola, 29 
Resistance 
growth factor flow, 38 
Resistant sporangia 
light and, 186 
Resorcinol, 16 
Respiration 
ecological races and, 
209-12 
growth and, 130 
ion accumulation and, 373 
ion transfer and, 256 
ion uptake and, 249 
mitochondria and, 130 
soil structure and, 218 
Respiration rate 
control by ATP-ADP, 
368 
drought resistance and, 
206 


Respiratory carrier en- 
zymes, 365 
Respiratory chain 
components, 350-55 
isolation of, 344-45 
reconstitution of, 359-61 
reversed electron trans- 
port, 369-71 
Respiratory control ratio, 
343 


see also RC 
Respiratory electron trans- 
port system, 343-82 
Restpullulan, 400-1 
fine structure of, 409 
Reversed electron trans- 
port, 369-71 
Rf 
gibberellins, 296-98 
Rhamnose, 398 
L-Rhamnose, 15 
Rhinanthus alectrolophus, 
125-26 
Rhizobia 
nitrogen fixation and, 
231 
Rhizobium, 295 
lermis, 135 
Rhizoid 
photosensitivity of, 269, 
270, 271 
Rhizoid cell 
photosensitivity, 269 
Rhizoids 
geotropism, 285-86 
Rhizomes 
transverse growth, 99 


Rhizopus arrhizus, 411 
izosphere 
amino acid in, 222 
enzyme activity in, 236 
Rhodochorton fluoridulum, 
418 
Rhododendron 
floral initiation in, 113 
Rhodophyta 
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biliproteins in, 415-16 
Rhodopseudomonas capsu- 
latus, 230 
Rhodosorus marinus, 418 
Rhodospirillum rubrum, 
162 
ferredoxin in, 170 
Rhodotypos tetrapetala, 
16 

















Rhody menia palmata, 419, 
421 


Rhus 
auxin in, 311 


Rhus hina, 25 
Rhythmic processes 


light effect, 189-91 
Rhytiphlea tinctoria, 418 
meristem, 


Pseudotsuga taxifolia, 





Riboflavin 
breakdown in soil, 234 
high intensity response, 
271 


mode of receptor action, 
198 


photosensitivity, 192 
Ribonuclease, 309 
Ribosomes, 131-32 
competition between, 
134 

diurnal fluctuation, 107 

light microsomal fraction, 
130 

Rice 

amino acid excretion by, 
222 

gibberellic acid and, 
312 


starch synthesis in, 
394-95 
Riella, 127 
“aging in, 128 
RNA 
aleurone, 308 
cell content, maturation 
and, 131 
change in developing cells, 
131-32 
DNA dependent, 134 
floral, 98-99 
floral differentiation and, 
98 
meristem content, 121 
messenger, 309 
microsomal, 130 
oxidative phosphorylation 
and, 364 
protein synthesis and, 


synthesis inhibitors, 309 
RNAse, 345 
oxidative phosphorylation 
and, 364 
RNA oligonucleotide, 363 
RNA polymerase, 99 
RNA-protein system 








480 


floral inhibition and, 101 
RNA synthesis, 295 

auxin and, 90 

histones and, 134 

IAA and, 132 

regeneration and, 127 
mRNA 

gene suppressors and, 99 

globulin synthesis, 99 

photoperiodism and, 107 
Root apex 


Zea mays, 129-30 
Roo’ s 


nitrogen fixation and, 231 
Root, ion uptake and, 241-42 
Root meristem, 120 
Root pressure, 254 
Roots 

amino acid excretion, 

221-22 

auxin tests, 55 

cell expansion, 130 

division rates in, 121 

epidermis, 121 

free space, 245 

gibberellic acid and sec- 

tions, 313 
gibberellic acid movement 


in, 304 
ion transport, 252-55 
meristem, 242 
meristem division cycle, 
122 
phytochrome content, 384 
water uptake by, 327-28, 
329, 330-32, 333-35 
Root stele 
division in, 121 
Root tips 
cell maturation in, 129-32 
Rosette growth, 73 
Rosette plants 
bolting in, 82 
gibberellic acid and, 76 
leaf removal and stem 
elongation, 79-80 
Rotenone, 361-62 
Rottboellia 
~Tloral inhibition in, 106 
Rottboellia exaltata 
floral response, 102 
R, S-system 
isomerism, 57 
Rubidium 
leaf absorption, 9 
Rudbeckia 





, 85 
gibberellic acid and, 312 
Rubidium ions 
uptake, 245, 250, 251 
Rutin, 16 
Rutinose, 15 
B-Rutinoside, 16 


s 
Saccharase 


SUBJECT INDEX 


soil, 236 
Saccharomyces cerevisiae 

glutamine in, 148 
Saccharose, 230 


Saccharum spontaneum, 


Salicaceae, 19 
Salicifoline, 30 
Salicin, 27 
Salicylaldehyde, 27 
Salicylaldoxime, 227 
Salicylic acid, 26, 27 
synthesis, 25 
Saligenin, 26, 27 


Salix glauca, 210 
monella typhimurium, 
404 
Salts 
soil water movement and, 


326-27, 329 


Salvia splendens, 20 
Sanchezia 


ion transport in, 256 

water uptake, 258 
Sandy loam soil, 329 
Sanger method, 424 
Sap solubility, 17 
Sarothamnus scoparius, 








’ 
SAT-chromosomes, 126 
Saturation effect 

uptake and, 261-62 
Saturation vapor pressure, 


Scape 
elongation, 78 
inflorescence and develop- 
ment, 80 
Schweitzer's reagent, 
231-32 
Sclerotium development 
light and, 187 
Sclerotinia fructicola, 187 
Sclerotinia fructige: 





photosensitivity of, 192 
Sclerotium rolfsii, 401, 
_ oe 


Scotophile phase, 108 
Sea urchin eggs, 125 
Sebdenia monordiana, 419 
Secretory activity, 129-30 
Sedimentation constant 
biliproteins, 420 
Sedum 
“growth regulator absorp- 
tion, 5-6 
2,4-D permeability, 9 
Sedum acre, 146 
Seed germination 
water uptake and, 334 
Seedlings 
phytochrome concentra- 
tion, 389 
Seeds 
gibberellic acid effects on, 








307-8 
gibberellic acid synthesis 
in, 304 
Segregation 
cell differentiation and, 
133 


physiological characteris- 
tics, 204 
Selaginella martensii 
chloroplast orientation in, 
284 
Selenium compounds 
isomerism and, 59 
Semichlorinogen, 158 
Semipermeable membranes, 
374 
Senecio 





phycoerythrin and, 417 
phytochrome isolation, 
384 
Sephadex G-75, 143 
Sequoia sempervirens 


Serine, 28, 141, 424 
incorporation into wheat, 
144 
synthesis of, 143, 144 
trytophan synthesis and, 
150 


Serpentine soils, 204-5 
Sexual reproduction 
fungal, light effects on, 
187 
Shade plants 
photosynthesis in, 209 
Shade-races 
light intensity and, 212 
Shikimic acid, 19, 25, 
148-49 
Shikimic acid pathway, 
17-18, 24 
Shoot 
gibberellic acid effect on 
cambial activity in, 
311 
long-short transition, 73 
Shoot apices, 120-21 
Shoot morphogenesis 
floral differentiation and, 
97-99 
Short-day plants 
flowering in, 97-118 
Sialyl-glactosyl-N-acetyl- 
glucosaminyls, 402 
Sieve plates 
formation of, 397 
Sieve tube, 14 
Sieve tube sap 
gibberellic acid in, 305 
Silene armeria, 84, 111 
ca gel, 
Silver sulfate 
peptide hydrolysis, 428 
Sinapic acid, 19, 22, 25 
Sinapis alba 








hypocotyl growth in, 86 
Smith degradation 

polysaccharide, 408 
Smithora naiadum, 418, 
~ Wel eS 


Snapdragon stems 
gibberellic acid response 
in, 311 
Sodium 
absorption of, 5-6 
Sodium azide, 361 
phytochrome destruction, 
390-91 
Sodium chloride 
soil suction and, 330 
Sodium diethyldithiocar- 
bamate, 227 
Sodium dodecyl sulfate, 
420 
Sodium hydrosulfite, 429 
Sodium o-3(hydroxymercuri- 
2-methoxypropy]) 
carbamyl-phenoxyace- 
tate, 168 
Sodium-3-hydroxy-5, 8, 10- 
pyrenetrisulphonate, 
8 


Sodium ion uptake, 245, 
248, 250, 251, 252, 
253, 261 

Sodium mersalyl, 168 

Sodium/potassium ratio, 
295 

Sodium pyruvate, 143 

Soil 


aggregating substances, 
218 


effect of organic acids on, 
219-20 
salt content, 205-6 
structure and aeration, 
217-19 
structure and nitrifica- 
tion, 225 
Soil ammonification, 223-25 
Soil conditioners 
synthetic, 218 
Soil conditions 
ecological races and, 
204-5 
Soil fertility, 218 
Soil heterotrophs, 220 
Soil Metabolism, 217-40 
Soil nitrification 
inhibitors of, 225-28 
Soil profile 
wetting, 337 
Soil respiration 
fertility and, 219 
Soil suction, 325, 327, 
329, 330, 332, 335 
Soil temperature 
transpiration and, 205-6 
Soil water 
availability, 323-42 
measurement methods, 
338-39 
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potential energy, 323-26 
upper limit of availability, 
337-38 

Solidago 

ig) tensity and, 212 
Solidago virgaurea, 211 
Solutes 

water uptake and, 330 
Sonic oscillation, 346 
Sophorose, 15 
Sordaria fimicola, 187, 





Sordaria verruculosa, 190 
oret band, 


Sorghum vulgare, 207 
Sorption 


2,4-D penetration and, 
5 


Soya beans 
2,4-D absorption, 6 
reductive amination in, 
145 
Soybean 
flowering, 105 
red and far-red light 
effects, 110 
Soybean hypocotyl 
auxin and, 132 
Specialization 
cell, 120 
Spectrophotometry 
cytochrome, 356-59 


Sphaerobolus stellatus, 


endogenous rhythm, 190 
red-light response, 196 


Sphegem, 
cell specialization in, 
135 


regeneration in, 127-28 
Spikelet elongation, 
76-78 
Spinach 
amino acid synthesis in, 
150-51 
cellulose synthesis, 397 
chloroplasts, 348 
flowering response, 103 
Spinach ferredoxin, 155, 
157-58 
see also Fd 
see also Nonheme iron 
protein 


Spinacts 
on uptake, 8 
Spindle 
formation of, 125 
Spirodela oligorrhiza, 208 
irogyra 
chloroplast structure in, 


Splachnum 
embryonization in, 127 


Sporangiophore, 272 
formation and light, 
186-87 
geotropism in, 285-87 
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lens effect, 178-79 
phototropism and, 177-85 
Spore 
polarization of, 268 
Spore discharge 
endogenous rhythm, 190 
Spore germination, 233 
phototropism and, 184 
Sporulation 
endogenous rhythm, 189 
light and, 186 
ultraviolet light and, 
188-89 
Stachybotrys: 232 
en initials, 76 
Starch 
barley endosperm test 
and, 299 
geotropism and, 286 
hydrolytic enzymes, 306 
structure of, 405 
synthesis of, 393-96 
Starch-gel electrophoresis, 
421 


Starch granule 
membrane system and, 
396 


Starch metabolism, 394 
Starch synthetase, 393, 
395, 396 
rice, 394 
Statoliths, 285-87 
see also Glanzkorper 
Stelar cells 
mitosis in, 121 
Stelar parenchyma cells, 
130 


Stem 
water movement in, 
330-32 
Stem apex 
gibberellic acid in, 
304-5, 310-15 
Stem development 
palm, 88 
Stem Elongation, 73-96 
anatomy, 73-79 
floral initiation and, 103 
physiology of, 79-92 
Stem growth 
retardants, 82-84 
Stem growth factors, 50 
Stem sections 
gibberellic acid and, 305 
Sterioisomerism 
growth regulators, 53-72 
Steroids, 295 
Sterols 
ion accumulation and, 


Steviol, 301 
Stipe 
phototropic response of, 
185 
Stizolobium 


DOPA in, 28 
Stolons 
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transverse growth, 88 
Stomata, 2 
differentiation, 135 
growth regulators and, 6 
illumination and opening, 
7 


light and, 7 
transpiration and, 324, 
326, 331, 336 
Stomatal pores, 8 
permeability and, 8 
Strawberry 
floral inhibition in, 104 
gibberellic acid response 
in, 311 
photoperiodic induction, 
113 


Streptocarpus weindlandii 
florigen in, 101 
Streptococci 
polysaccharide synthesis 
in, 402 





Streptococcus hemolyticus, 


Streptomyces, 410 
eptomyces griseus, 424 
Streptomycetes 
nitrogen fixation and, 
231 
Streptomycin 
breakdown of, 234 
Strontium 
accumulation, 372 
Structural protein, 347 
oxidative phosphorylation 
and, 365 
rax, 23 
Sere, 23 
Subapical meristem 
bamboo, 76 
bolting and, 82 
Subapical meristem growth 
stem elongation and, 85 
Subapical region 
elongation and, 75 
Suberin, 242 
Submitochondrial prepara- 
tions, 346-47 
Substance E, 112 
Substomatal chambers, 8 
Substrate concentration 
growth rate and, 50 
Substrates 
growth factors, 41 
Succinate, 368 
fungal growth and, 175 
mitochondrial swelling and, 
351 
reduction of NAD, 369, 
370 








reversed electron trans- 
port and, 367 
Succinate dehydrogenase, 
166, 168 
Succinic acid 
soil, 219 
Succinic dehydrogenase, 135, 
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350, 354, 355, 360-61 
reversed electron trans- 
port and, 370 
Succinic semialdehyde, 142 
ei system, 360, 
9 
Succulant plants 
nitrogen storage, 146 
Sucrose 
elongation and, 91 
growth factor set and, 38 
guard cell uptake, 8 
polysaccharide synthesis 
and, 401 
soil, 232 
starch metabolism and, 
394 
synthesis of, 394 
transverse growth and, 
88-89 
Sucrose density gradient 
particle separation by, 
344 


Sucrose-starch intercon- 
version, 394, 401 
Suction tension 
active transport and, 
256, 259 
Sudan grass 
transpiration in, 333 


water uptake and, 260 


Sugarbeet 
nitrogen assimilation and, 
145 


Sugar cane, 310 
floral stimulus in, 103 
gibberellin substances 
in, 299 
Sugar status 
plant, 254 
Sugar transformation 
phosphorylatid products 
of, 14 
Sulfanilamide, 219 
Sulfate ions 
phycocyanin adsorption 
and, 421 
Sulfathiazole, 235 
Sulfomethane, 235 
Sulfoxides, 226 
Sulfur 
metabolism in soil, 234-35 
nonheme iron protein, 
169 
phycoerythrin, 422 
soil, 217 
Sulfur, labile 
nonheme iron and, 167-69 
Sulfur metabolism 
soil, 234-35 
Summit cells 
shoot apex, 121 
Sunflower 
amino acid synthesis in, 


144 
florigen extract, 102 





glutamine synthesis, 
147 

growth inhibition of, 
221 


keto acid content, 142 
2,4-D penetration, 5-6 
wilting in, 333 
Surface tension 
herbicidal sprays and, 6 
Surface wetting, 3-4, 6 
Surfactants, 4, 6, 7 
Survival capacity 
race, 204 
Suspensor 
polyploidy in, 126 
Suspensor cells 
giant nuclei in, 125 
Sweet potato 
mitochondria, 345, 347 
Sycamore 
gibberellic acid response 
in, 311 
Symbiosis 
mineral nutrition and, 
205 
nitrogen assimilation and, 
147 


Symplasm, 242, 252, 262-63 
ion uptake and, 246, 248, 
254-55 
Synephrine, 30 
Synergids 
giant nuclei in, 125 
Synergism 
growth factor response 
and, 45 
Synthetic resins 
polysaccharide purifica- 
tion, 406 
Syringic acid, 26 
lignin decomposition and, 
233 


T 


Tadpole embryos 
gibberellic acid effect on, 
308 
Tapetum 
endopolyploidy in, 124 


soil and, 219 
Taurine, 235 
Taurocholate, 235 
TDPG, 13, 15 
TDPRha, 13, 16 
TDP-rhamnose, 404 
Tecoma stans, 19 
Teepol, 14 
Telophase 

cell wall formation in, 

123 


inhibition during, 125 
Telophase nucleus, 122 








Temperature 

biological clock compensa- 
tion, 109 

chloroplast movement and, 
277 

circadian period and, 108 

ecological races and, 207- 
12 

endogenous rhythm and, 
190-91 


fat viscosity and, 7 

floral regulation and, 
111-12 

gibberellic acid synthesis 
and, 303 

growth factor, 41 

growth regulator penetra- 
tion and, 6 

ion accumulation and, 247 

membrane transport, 249 

photosynthetic rate and, 
209 

phytochrome action and, 
111 


root transport and, 242 

soil amino acid metabolism 
and, 223 

2,4-D uptake and, 10 

variation of and growth 
rate, 51 

water permeability and, 
331 


Temperature tolerance, 
208 


Terminal bud 
stem elongation and, 75 
Terminal oxidase, 358-59 
Terpenoid biosynthesis, 
300 
Terramycin, 234 
Tetrahydrofolic acid, 13 
see also THFA 
1, 2, 3, 4-Tetrahydro-naph- 
thoic acid, 59 
Tetrahydro-1-naphthoic 
acid, 62 
1,2, 3, 4-Tetrahydro-1- 
naphthylidene acetic 
acids, 69 
NNN'N-Tetramethyl-p- 
phenylenediamine, 343 
see also TMPD 
Tetraploid cells 
pea root culture, 128 
Tetrapyrroles, 425 
Thamnidium elegans, 183, 
Theorell-Stenhagen buffer, 
297 


Thermocouple 
water measurement and, 
338 
Thermoperiodic floral 
induction, 111-12 
Thermoperiodicity, 207-12 
Thermoperiodic response 
ecological races and, 
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206-7 
THFA, 13 
Thiamine, 234 
Thianaphthenyl compounds, 
60-61 


Thianaphthenyl ring, 59 
Thickening 
primary tissue, 88-89 
Thickening meristem 
primary, 79 
Thin layer chromatography 
gibberellin, 295-98 
Thiocarbamic acid deriva- 
tives, 60, 67 
Thioether bonds, 429 
Thiol compounds, 426 
2-Thiouracil 
floral inhibition, 113 
Thiourea, 227, 235 
Thraustochytrium roseum, 
175 
Three point attachment 
theory, 53, 67 
hreonine, 424 
-Thymidine, 123 
Thy midine 
fungal growth and, 175 
5-FU inhibition and, 98 
Thymidine 5-(a-D-gluco- 
pyranosyl pyrophos- 
phate), 13 
see also TQPG 
Thymidine, “H labelled, 122 
Thymidine 5-(L-rhamno- 
pyranosyl pyrophos- 
phate), 13 
see also TDPRha 
2-Thiouricil, 98 
Tilia parvifolia 
cell formation, 74-75 
Tissue cultures 
endopolyploidy in, 128 
gibberellic acid action 
in, 305 
Parthenocissus, 312 
T , 
NAD reduction by, 368 
Tobacco 
gibberellic acid synthe- 
sis in, 304-5 
nitrogen assimilation in, 





seedling growth inhibi- 
tion, 221 
succinic dehydrogenase 
in, 355 
wilting in, 333 
Tobacco pith cultures 
regeneration, 133 
Tobacco tissue cultures 
endopolyploidy in, 
128-29 
Toluene, 219 


TTS tenuis, 417, 


Tomato 
glutamate dehydrogenase 
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in, 143 
ion uptake, 258 
parthenocarpy and, 312 
subapical meristem, 76 
Tonoplast, 244 
ion uptake and, 254 
Torulopsis utilis, 148 
Total water potential, 
325 
Toxic elements 
ecological races and, 


Toxicity 
auxin, 55 
Transaminase, 18 
a-keto acids, 32 
Transamination, 144 
amino acid biosynthesis 
and, 149 
Transglycosylases, 399- 
400 


Transglycosylation, 401 
Transhydrogenase, 351-53 
energy dependent, 370 

Transcinnamic acid, 23 
Translocation 
differentiation and, 242 
floral inhibition and, 104 
gibberellic acid, 302 
glycosidic, 13 
light dependency, 7 
Transoximase, 142 
Transphosphorylation, 366 
Transpiration, 256-59, 
323-42 
factors controlling, 323 
soil temperature and, 
205-6 
Transpiration rate 
soil water and, 336 
Transplant responses, 
204 


Transport 
auxin and kinetin, 136-37 
gibberellic acid, 311 
ion, 241-66 
Transport, ion 
root tissue, 252-55 
Transverse growth, 88-89 
Tricalcium phosphate 
biliprotein chromatog- 
raphy, 417-18 
Trichloracetate 
destruction in soil, 234 
Trichloracetic acid, 4 
2,4, 5-Trichloro-anilino 
compounds, 66 
Trichloroanilino-propionic 
acid, 59 
2, 3, 6-Trichlorobenzoic 
acid 
destruction in soil, 234 
Trichlorophenoxyacetic 
acid, 
Trichlorophenoxy acid, 59 


Trichocereine, 30 
Trichocereus, 30 
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Trichocereus terschekii 


Trichoderma viride, 187, 





234 
endogenous rhythm in, 
189 


Trichomonas, 295 
Trichothecium roseum 


red-light sensitivity, 
196 
Trifolium repeus, 207 
, 2, 4-Trihydroxybenzene, 
19 
3, 4, 5- Trihydroxycinnamic 


acid, 22, 25 
2, 3, 5-Triiodobenzoic acid, 
10 





3, 4, 5- Trimethoxycinnamic 
acid, 19 
2, 3, 5-Triphenyltetrazdium 
chloride, 273 
see also TTC 
Trisaccharides, 15 
Tris-buffer, 355 
Tris-(2-diethylaminoethy1)- 
phosphate, 113 
Triticum, 22 
foot cell formation rate, 
121 
Triton, 358 
Trophic functions 
endopolyploidy and, 126 
Trophocysts 
light and, 186 
Tropisms, 267 
Trypsin, 431 
peptide hydrolysis, 424 
phytochrome denaturation, 
388 
Tryptophan, 167, 427 
biosynthesis of, 148-50 
Tryptophan glycine 
seedling growth and, 
221 
Tryptophan-indolylpyruvic 
acid, 150 
Tryptophan synthetase, 150 
TTC, 273 
Tuberolachnus salignes, 
14 
Turgidity, 326, 328, 330, 
333, 336, 338 
leaf, 205 
Tween, 358 
Tween-20, 6 
Tween "80" 
enzyme solubility, 142 
Two point attachment 








Type 
aviolet light and, 189 
Tyramine, 29, 30, 31 
20 
Pyrositase, 19 
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Tyrosine, 18, 20, 28, 29, 
1 7 
DOPA conversion, 27 
iron binding and, 166 
Tyrosine ammonia lyase, 
20 
Tyrosine decarboxylase, 
29 


U 


Ubiquinone, 343, 355 
see also Coenzyme Q 
UDP 
corn endosperm, 13, 394 
UDP-acetylglucosamine 
phosphogalactose, 402 
UDP-acetyllactosaminyl 
fucose, 402 
UDP-fructose, 398 
UDPG, 13, 15, 16 
UDPGA, 13, 16 
UDP-galactose, 398, 404 
UDP-glucose 
callose synthesis and, 
396, 397 
starch synthesis and, 
393-96, 398 
UDP-glucuronic acid, 398, 
402 


UDPRha, 13 
UDP trisaccharides, 402 
UDP-xylose, 397 
Ultrastructure 
gibberellic acid effect on, 
307-8 
Ultraviolet light 
chloroplast movement and, 
279 
phototropic response to, 
178, 273 
2,4-D uptake inhibition, 
10 


Ultraviolet radiation, 
185-86 
photomorphogenesis and, 
188-89 
photoreceptors and, 195 
Ultraviolet spectra 
phycoerythrins, 417 
Umbellic acid, 23 
Umbelliferone, 23 
Uncoupling agent 
phosphorylation, 361-63 
Unilateral illumination 
phototropism and, 179-80, 
2 


Unilateral light, 183-84 
Unit membrane, 348-50 
Uranyl acetate 
electron dense stain, 349 
Urea, 420, 429, 430 
fertilizer, 224 
phytochrome denaturation, 
388 


soi 236 





Uredospore germination, 
188 


Urethane, 360 
Urethanes 
nitrification inhibition, 
226 
Uricase, 345 
soil, 236 
Uridine diphosphate 
see also UDP 
Uridine diphosphate glucose 
see also UDP-glucose 
Uridine 5-(a-D-glucopyrano- 
ny pyrophosphate), 
1 
see also UDPG 
Uridine 5-(D-glucopyrano- 
syluronic acid pyro- 
phosphate), 13 
see also UDPGA, 13 
Uridine 5-(L-rhamnopyrano- 
- pyrophosphate), 


see also UDPRha 
Uridine 5-pyrophosphate, 
13 


see also UDP 
Uridine 5-triphosphate, 13 
see also UTP 
Urobilinoids, 428 
Urobilins, 425, 426 
UTP, 13, 395 


Vv 


Vaccinin, 25 
Vacuolation 
cell maturation and, 129 
maturation and, 130 
Vacuoles, 13 
cell volume and, 124 
central, 241 
enzymes in, 344 
geotropism and, 286-87 
ion uptake and, 246-62 
“— concentration, 
6 


Valine, 424 
biosynthesis of, 148, 
150-51 
growth inhibition by, 
221 


Valinomycin, 361 
ion accumulation and, 374 
Vallisneria, 245 
Vallisneria spiralis, 248 
van der 8 forces, 53 
Vanilla bean, 27 
Vanillic acid, 24, 25, 26 
soil, 219 
Vanillin, 233 
Vapam, 227 
Vapor pressure, 325, 329, 
338 


Variables 
experimental, effect on 
*"Perowth, 47-81 








Vascularization 
stem elongation and, 91 
Vaucheria 
chloroplast movement in, 
277 


light-induced chloroplast 
movement in, 275-76 
photoreceptor orientation 
in, 284-85 
Vegetative growth 
floral inhibition and, 104 
Venom, snake, 354 
Veratraldehyde, 233 
Verdins, 428 
Vermiculite, 225 
Vernalization, 206 
elongation and, 80 
gibberellic acid and, 303 
Verticillium albo-atrium 
188 
morphogenetic factor in, 
199 
Vetch 
nitrogen assimilation in, 


Viburnum furcatum, 23 
Vicia 

~DOPA and, 28 

Vicia faba, 14, 15, 19, 27, 
—— 





ion transportation, 261 

length of root cell cycle, 
122 

light and cell growth in, 
86 


Viets effect, 251 
Vigna sinensis, 142-43 
yi, 
Viola 
guard cell absorption, 8 
Viscosity 
temperature and, 7 
Visible light 
photomorphogenesis and, 
186-88 
Vitamin By2 
breakdown in soil, 234 
Vitamin D 
ion accumulation and, 374 
Vitamin K, 355 
Vitamins 
metabolism in soil, 234 
gibberellic acid and, 302 
Voluocales 


phototopotaxis in, 281 
WwW 


Washingtonia robusta, 102 
Water 
bound, 206 
density, 325 
formation in electron 
transfer, 374 
ion uptake and, 242-66 
movement in cells, 
372 
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photosynthetic rate and, 
209 
root transport, 242 
soil, availability of, 
323-42 
Water availability 
environment and, 335-38 
Water free space, 244, 245, 
246, 248-49, 262 
Water logging 
soil respiration and, 218 
Watermelon 
nitrogen assimilation and, 
146 
transpiration and, 206 
Water movement 
dynamics of, 323-42 
soil, 217 
soil and plant, 326-35 
Water permeability, 9 
Water potential, 328, 332, 
333, 335 
see also Matric potential 
Water relations 
ecological races and, 
205-7 
Water stress 
ecological races and, 
205 


Water transport 
ion transport and, 256-61 
Water uptake 
cell maturation and, 129 
ion uptake and, 256-57 
rate, factors controlling, 
323 


Water vapor, 324, 329 
Wax 
epidermal cell, 2-4 
Waxy starch, 295 
Wet-bulb depression, 324 
Wet-bulb psychrometers, 
338 
Wetting agents, 6 
Wheat 
coleoptiles, 309 
gamma irradiation and, 
310 
keto acid content, 142 
kinetin and endosperm 
of, 300 
Wheat germ 
glutamate dehydrogenase 
in, 112 
Wheat germ extracts 
Wheat root 
mitochondrial spectrum, 
356 


Wheat root test, 60, 63 
White clover 
gibberellic acid response 
in, 311 
Whole-cell spectrum, 418 
Wilting, 326-28, 333-34, 
336-37 
Wilt-sick 
amino acid excretion, 222 
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Wind 

transportation and, 324 
Winter wheat 

gibberellic acid in, 303 

gibberellic acid and, 312 
Wolffia microscopica, 112 
Wood solution, 141 
Wound healing 

callose and, 397 





x 


Xanthine oxidase, 166, 168 
Xanthium 
floral inhibition in, 105 
floral stimulus in, 102 
florigen in, 101 
iron, flowering and, 112 
red and far-red light and, 
110 
RNA synthesis and flower- 
ing, 98 
thermoperiodism in, 112 
xan pensylvanicum, 
1 





Xerophytes, 205 
X-ray diffraction, 430 
X-ray sterilization, 219 
Xylans 
purification of, 406 
Xylem, 248 
Allium root elements, 
~~ Tas 


DNA doubling in, 124 

gibberellic acid movement 
in, 305 

ion uptake and, 241-42 

meristematic activity and, 
123-24 

Xylem sap, 255, 259, 260, 

262 


water flow and, 330 
Xylem vessels, 331, 332 
ion transport, 252-54, 
255-56, 258-59, 
260-61, 262-63 
Xylose 
polysaccharide synthesis 
and, 397 
soil, 231 
Xylose-oligosaccharides, 
397 


Y 


Yeast 
cell structure, 241 
nitrogen storage in, 143 
polysaccharide synthesis 
in, 397-98 


Z 


Zea 
cell formation rate, 


121 
Zea mays, 294-95 
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photosynthesis and, 
209 

phytochrome content, 
384 


RNA and elongation, 
132 


ultrastructure in cell 
maturation, 129-30 
Zeatin, 112 
Zebrina 
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iron uptake, 8 
Zinc 
auxin synthesis and, 
315 


nitrogen fixation and, 
231 


phycoerythrobilin and, 
427-28, 430 
Zinc acetate, 430 
Zygnemales 


chloroplast structure in, 
18 


Zygospore 

light and formation of, 
186-87 

ygote 

photosensitivity of, 
270 


Z 


polarity, 285 
polarization of, 268 
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